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British Aircraft in Libya 


LL the Army reports since the great battle started 
in the Libyan desert have paid generous, but 
obviously well-deserved, tribute to the work of 

the Empire Air Forces during the struggle. Their shell 
guns have knocked out a number of the lighter enemy 
tanks, but in the main their efforts have been devoted to 
attacking the enemy’s supply columns. These attacks 
have been most effective, and when one reads, as one 
has recently read, of 37 abandoned enemy tanks falling 
into the hands of our troops at one place, one is justified 
in supposing that they had run out of fuel. But for 
our air supremacy the enemy would doubtless have been 
able to bring up all the fuel he required. 

An interesting sidelight is thrown on the air side of 
the battle by the despatch which the New Zealand com- 
mander, General Freyberg, V.C., sent to his Govern- 
ment on the first stage of the battle. It will be remem- 
bered that General Freyberg commanded the Empire 
ffoops in Crete, and knows well what it means for 
soldiers to fight without air support. In the course of 
his despatch he wrote: ‘‘In my opinion the degree of 
Success would depend on relative air strengths and the 
tesult of the armoured battle. In the air the R.A.F. 
established complete mastery, similar to the Luftwaffe’s 
in Greece. The methods now employed have been 
teally effective, and with more practice will be a great 
factor in the ultimate success.” 

_ Those words ‘‘ with more practice’ set one wonder- 
ing. They read as if something novel had been tried, 
Which was sound in itself but had not been practised 
sufficiently before the battle was joined. Until all the 
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facts are before us it would be useless to speculate on 
what the New Zealand commander had in mind, but 
evidently he considered that there had been something 
wanting in the preliminary training for the battle. He 
suggests that that training was being acquired during the 
battle instead of having been carried out before it; and 
that is an expensive way of fighting. We must await 
further information before attempting comment. 


The Bombing of Pearl Harbour 


OME relief may be felt on reading Col. Knox's report 
of the damage done to the American fleet by the 
apparently entirely unexpected Japanese air attack 

on Pear! Harbour, in the Hawaiian islands. The chief 
loss was the battleship Arizona, of 32,600 tons, which 
was built in 1916 and modernised in 1931. The Okla- 
homa, of 29,000 tons, dates from the same year and 
was modernised at the same time. She turned turtle, 
with grievous loss of life, but can, the Americans say, 
be made fit for action again. The old target ship U/ah, 
which the Japanese seem to have mistaken for the carrier 
Lexington, probably does not matter much, and the loss 
of three destroyers and one minelayer will not cripple 
the United States naval strength. The important fact 
is, as Col. Knox has stated, that ‘‘the entire balance of 
the Pacific fleet, with its aircraft carriers, heavy cruisers, 
light cruisers, destroyers and submarines, is uninjured,” 
and that the Japanese had failed entirely in their object 
to knock the U.S. Pacific fleet out before war was 
declared 

So far there is no evidence to suggest that the Japanese 
used torpedo-aircraft in this treacherous attack. Evi- 
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dently at least two carriers were used, and the weapon 
seems to have been the bomb, though it is reported that 
considerable damage was done by two-men submarincs 
of 45ft. length, some of which were destroyed and one 
captured. The American fleet, including battleships and 
carriers, is now at sea searching for the Japanese fleet, 
and aircraft on both sides must be scouring the Pacific 
Ocean far and wide. It is an enormous tract of water, 
where evasion should be possible for a long time. But, 
leaving Malaya out of account for the moment, the 
Japanese have tied themselves by landing troops on 
various islands, and such troops must necessarily have 
naval support. That fact will give the American 
Admiral a clue as to the direction in which to send out 
his scouting aircraft, and may lead to interesting 
developments. 


Changes in Command 


RESIDENT ROOSEVELT has ordered a search- 

ing investigation into the ‘‘apparent unprepared- 

ness of the Army and Navy Forces in Hawaii at the 
time of the Japanese attack on December 7th.’’ An 
authoritative board has been appointed to conduct the 
enquiry, with Justice Owen Roberts, of the Supreme 
Court, as its chairman. At the same time, Lieut. Gen. 
Walter C. Short has been relieved of his command of 
the Hawaiian Department, and has been succeeded by 
Lieut. Gen. Delos C. Emmons, of the Army Air lorces 
Combat Command. It is worthy of note that an. air 
officer should have been chosen for this post. Likewise, 
Admiral Husband E. Kimmel has been relieved of the 
command of the U.S. Pacific Fleet, and is succeeded by 
Rear-Admiral Chester V. Nimitz. ; 
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These steps do not mean that the officers who have 
been relieved of their commands have been condemned 
before they weie tried. The War Department at Wash- 
ington has explained that they could not do their duties 
while involved in the investigation ordered by the Presi- 
dent, and that is quite understandable. While the 
matter is sub judice it wculd be improper, especially for 
a foreign paper, to assume that the Americans were culp- 
ably negligent in being taken by surprise. Japan struck 
before war had been declared, and in places we Britons 
were also taken by surprise. Although the sending of 
capital ships to Singapore showed that the War Cabinet 
was alive to the danger of Japanese moves, the Governor 
of the Straits Settlements, Sir Shenton Thomas, hag 
stated: ‘‘ The initial surprise attack with no declaration 
of war . . . has made things very difficult for us. They 
have not gone as we hoped.’’ The public-at home cer 
tainly expected that we should be predominant in the 
air in and round Malaya, but in the first round that 
advaritage has lain with the Japanese. 

We should also remember that since the outbreak of 
war we have changed the Chief of the Air Staff, the 
Commanders-in-Chief of the Fighter, Bomber, Coastal, 
and Middle East Commands, besides making various 
changes of the officers holding the positions of Chief of 
the Imperial General Staff, and Commander-in-Chief at 
home, in the Middle East, and in India. The latest 
change has been in the command of the 8th Army in 
Libya. By no means do al! of these changes reflect 
on the ability of the officers who have been superseded, 
and so we should be all the more slow to assume that 
blame should be imputed to Admiral Kimmel and 
General Short. We must wait for the findings of the 
Court. 





AERODYNAMIC REFINEMENT : The Northrop tailless all-wing monoplane, which is a flying scale model of a much larger 
military aircraft. Interesting features which result from the all-wing ideal in a craft of small size are the retracting nose wheel, 
the air scoops in the leading-edge which direct cooling air to the engines inside the wing, and the windows for the pilot, whose view does 
not appear to be very good. On the right is Mr. John K. Northrop, talking to pilot Moye Stephens. A flying picture is on page &- 
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REMINISCENT OF LONDON : An air raid in progress over Moscow. The Kremlin is silhouetted in the foreground 


Malaya Invaded : Hong Kong Besieged : Sarawak Oil Plant Removed : The 


long Libyan Battle 


HIS is a stirring week. Atten- 
tion and interest are divided 


between the Japanese attacks 
on Malaya, Hong Kong, and the 
American islands in the Pacific, the 
battle in Libya, and the Russian ad- 
vances west of Moscow and down near 
the Sea of Azov. At the same time 
the R.A.F. raids Germany and the 


occupied coast whenever the weather 
permits 





































Russian Advance 


The loss of Kota Bahru and other 
airfields in northern Malaya has cer 
tainly handicapped us. The Governor, 
Sir Shenton Thomas, has stated: 
‘‘ The initial surprise attack with no 
declaration of war, and the decision of 
the Thai Government to afford every 
facility to the enemy—even though 
that decision was taken by duress— 
have made things very difficult for us 
They have not gone as we hoped.’’ 
However, the Empire air forces 
have not been inactive Re 
ports are now coming through, 
and we have learnt that R.A.F 
Blenheims and R.A.A.F. Hud 
sons sank a lot of the boats and 
barges which brought the 
Japanese troops ashore Un 
fortunately, there were not 
enough aircraft on the spot to 
sink the lot. We have also 
heard of an Australian pilot in 
a Brewster Buffalo fighter who 
was attacked by six Japanese 
fighters as he was about to land 
on his airfield. He shot down 
two, but his petrol was finished 
and he had to crash-land some 
where. The Australian was un 
hurt. 

Hong Kong has been heavily 
attacked by the Japanese, and 
the suburb on the mainland, 
Kowloon, has been evacuated 
One may hope that the R.A.F 
airfield at Kai Tak is no longer 








IN THE LIBYAN BATTLE: A 
Maryland bomber of the South 
African Air Force bombing enemy 
transport. Smoke can be seen 
tising from vehicles which have 
been hit. 


and Serbia, cannot be said 





Continues 
usable, for it must have been occu- 


pied by the enemy. The town on 


the island of Hong Kong has 
been both bombed and shelled The 
defences of the colony are hitting 
back manfully, and Chinese forces, 
with idmirable chivalry, have 


launched a fierce attack on the Japan 
ese rear near Canton in an attempt to 
relieve the pressure on the British 
colony 


In Libya 


N Libya Gen. Rommel has been re 
treating slowly westwards, fighting 

as he went, but apparently trying to 
extricate what is left of his armoured 
forces, regardless of loss of territory. 
The garrisons at Sollum, Halfaya, and 
round about, have been left to their 
own devices, and must soon fall into 
British hands The tactics of Gen 
Ritchie are to get a strong force round 
to the rear of the retreating Germans, 
and so encircle them The Germans 
have been making reckless attempts to 
reiniorce their air strength in Libya, 
knowing well that while the R.A.F. 
and the Dominion air forces continue 
to master the skies, it is impossible 
to ensure supplies of petrol and other 
necessities for Rommel’s forces 
Junkers 52 troop-carriers been 
flying in numbers across the sea to 
Africa, probably bringing supplies 
rather than men, and Ju 87 dive 
bombers and other classes of aircraft 
have appeared over the battlefield 
Whether these machines have all come 
from Italy and Sicily, or whether some 
of them have been drawn from the 
fighting front in Russia or from deal- 
ing with the patriot risings in Greece 
Certainly 
the Luftwaffe has been stretched to its 


have 
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limits, or even beyond. The Russians 
are reported to have gained air 
superiority on many parts of their 
front, and a further withdrawal of Ger 
man aircraft from there would seem 
ro be a hazardous step. Yet, despite 
increased opposition, the British 
machines continue to hold a decided 
supremacy in Libya. The fighters 
have shot down many Ju 52s, and 
have tackled the Stukas and other 
bombers, and prevented them from 
holding up the advance of our troops 
New Zealanders have shot down some 
enemy aircraft by fire from the 
ground. All the time the destruction 
of enemy supply columns has been 
going on, and one squadron of Beau- 
fighters deserves particular credit for 
having destroyed over 50 enemy air- 
craft (some in the air, some on the 
ground) in the first fortnight of the 
battle, in addition to playing havoc 
with road transport and petrol dumps 
A squadron of the Fleet Air Arm has 
specialised in night bombing, and has 
spoilt the sleep of many enemy supply 


convoys after they had gone into 
laager for the night in the desert 


Bombing attacks on the enemy ports 
in Libya, Sicily, Italy and Greece have 
been carried out with great regularity ; 
and with all this activity and daring 
the Middle East Command rarely loses 
more than a very few aircraft. Even 
aircraft which fail to return are not 
always total losses, for some time ago 
it was reported that 27 of our fighter 
pilots had found their way back to 
our forces after having been shot 
down, and one brought his Tomahawk 
with him, having’ persuaded an 
armoured car to tow it for 50 miles 


PARATROOPSHIP : 
emplaning on a Bristol Bombay in the Middle East. 


FLIGHT 


FLYING ON ITS REPUTATION : 
standing by their machine after bringing 
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The crew of a Western Desert Beaufighter 
it back over 400 miles after losing three feet 


from the starboard wing. They were ground-strafing enemy transport and failed to 
notice a telegraph post. 


across the desert at an average speed 
of seven m.p.h. 

The Americans are to establish a 
great base in Eritrea for repairs and 
erection of aircraft, tanks, and other 
equipment for the Allied forces in the 
Middle East. It will be well outside 
the range of enemy bombers, and 
should be of great help to General 
Auchinleck. It is stated that there is 
no suggestion that the United States 
intends to take over the former Italian 
colony. 

The Japanese, making the most of 





Personnel of what is known as the Special Air Service 





their temporary naval control of the 
Western Pacific, have made a landing 
at Miri in Sarawak, the independent 
State in Borneo ruled by the Brooke 
family of British Rajas. Evidently 
they hoped to get oil from there, for 
they must be perilously short of that 
commodity, but the oil plant had been 
removed before they arrived. Most of 
Borneo belongs to the Dutch, and a 
bomber of the Royal Netherlands 
Navy scored a direct hit on a Japanese 
destroyer which ring the 
landing. 

Japanese troops are closing round 
the shore opposite the island of Penang 
on the west coast of Malaya, and the 
city has been bombed several times 
It is regarded as the most beautiful 
and desirable city in all Malaya. Ipoh 
is another Malayan station which is 
said to have been bombed, but reports 
that Rangoon has also suffered that 
infliction have not been confirmed up 
to the time of our going to press. 


was cove 


Australia’s Danger 


USTRALIA has always been alive 
to her danger in the event of wat 
with Japan, and women and children 
are being evacuated from Darwin. Con- 
sultations are also going on withthe 
Home Government about the strategic 
disposition of the Royal Australian Air 
Force. The Commonwealth is now 
one of the great arsenals of the 
Empire, and the Premier, Mr. Curtin, 
has decided to give priority to the pro- 
duction of aircraft. Australians realise, 
however, that their safety depends on 
Singapore, where many Australian 
troops and R.A.A.F. squadrons are 
now stationed. 
The R.A.F. at home has c« 
its bombing operations whenever the 
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weather has permitted; and Wilhelms 


haven and Brest have been among the 


targets recently attacked. A Beaufort 
has torpedoed and probably sunk a 
flak ship off the Dutch coast, while a 
sergeant-major of the Royal Nether 
lands Marine bombed and blew up an 
ammunition ship off the Norwegian 
coast. 

On Thursday, December 18th, a 
heavy daylight raid was made on 
Brest, where the Scharnhorst and 
Gneisenau are still berthed. It ap- 

rs that both are now in dry dock; 
in earlier raids only the Gneisenau was 
thus laid up. The raid was made by 
a powerful force of heavy bombers— 
Stirlings, Halifaxes and Manchesters 
and there was a strong escort of Spit 
fre and Hurricane squadrons. The 
defences showed intense energy, both 
by fire from the ground and by the 
use of fighters. The air fighting abov: 
the raid was intense, and the escort 
shot down four enemy fighters for th 
loss of one. Some of the enemy de 
fenders succeeded in getting within 
range of the British bombers, who shot 
down four more of them. Five of ou: 
bombers were lost. Bombs were seen 
to burst on the dry docks in which 
the two battle cruisers were lying, and 
it is believed that both were damaged. 
It was an exceedingly gallant show 
by our airmen, and, considering all 
things, our losses were not unduly 
high. ; 

‘ 


Rommel’s Retreat 


N December 17th the Axis forces 
in Libya, having been defeated 
by an Indian division when they made 
a last desperate counter-attack four 
days before, abandoned further resist- 
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ance and began to retreat in something 
like disorder. As a matter of fact, 
they had been retreating for some time 
before, though in good order and fight 
ing as they went. While we all feel 
a natural exultation at this news, it 
should be remembered that from the 
beginning of the battle the British 
commanders declared that our object 
was not so much the gain of so many 
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FIGHTER HOSPITAL: A Spitfire which has received a hit in the fuselage from 
a cannon shell arrives at a repair depot. 
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FOR URGENT CASES: One of a number of D.H. Rapide ambulances now being 
used in the Battle of Libya. Seriously wounded men can be taken in comfort direct 
to base hospitals. 





square miles of desert as the destruc 
tion of the enemy’s armoured forces 
A large proportion of them has been 
destroyed, but the reports suggest that 
the German heavy tanks have con 
tinued to provide a problem. What 
we at home hope to hear now is that 
these tanks have been put out of 
action and have not succeeded in get 
ting away to a base from which they 
an sally out to fight again. Empire 
aircraft are energetically harrying the 
flying enemy 


Moves in the Pacific 
AS we go to press the Japanese claim 


to have landed on Hong Kong 

island. The artillery of the colony had 
silenced a number of Japanese guns 
The air raiding’ had not been very 
heavy, and the A.A. guns had driven 
off some Japanese bombers and 
brought down a few more. Life in 
the colony had been pursuing a normal 
course, but the place had been pro 
vided with fine raid shelters for use if 
necessary 

In Malaya the British forces have 
been withdrawn from Kedah State, 
ind have formed a new line to the 
south of Penang. This is not good 
news, and it is possible that the situa- 
tion has once more been determined 
by the enemy’s superiority in the air 
General Wavell has moved more 
Indian troops into Burma, and the 
rumour that Rangoon has _ been 
bombed has been denied 

Forces of the A.B.C.D, Powers 
have occupied the Portuguese island 
of Timor to prevent it from becoming 
a base for attacks by air and sea 
against Australia 
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WINGED PROJECTILES 


A Patented Scheme for Automatic Aerial Torpedoes or Shells or Bombs 


By R. BORLASE MATTHEWS, Wh.Ex., A.M.Inst.C.E., M.1.E.E., F.R.Ae.S. 
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SELF-PROPELLED winged projectile, in its 
underlying principle, ditfers very considerably 
from both target aircraft and automatic robot 

piloting devices as an auxiliary for ordinary aircraft. 
lhe self-propelled projectile is really a form of artillery 
and an auxiliary thereto. It !.as been designed for the 
conveying of projectiles, shells, bombs, torpedoes o1 
other explosives, and also propaganda leaflets, to pre- 
determined spots at distances which are beyond the 
reach of ordinary artillery. It Coes this in a more econo- 
mical manner than could be :ccomplished by pilot- 
driven machines, and also, which is of more importance, 
in far greater numbers. 

It has the following advantages in comparison with 
artillery :— 

(a) A greater range ; 

(b) Most of the transport difficulties of moving heavy 

artillery are obviated ; 

(c) Repairs to rifling, etc., are eliminated; and 

(d) The speed of the self-propelling projectile is con- 

stant—a projectile from a gun has, of course, a 
diminishing speed, falling all the time (owing to 
the form of initial impulse). 

The self-propelling projectile consists of any suitable 
projectile, shell, torpedo, bomb, etc., which is built into 
what is really a pilotless aircraft, complete with engine, 
airscrew, gyrostatic controls, release-timing device, 
etc. In other words, it is a projectile with wings. A 
peculiar feature is that it sheds its wings automatically 
when it is at the appropriate distance from its target. 
This is done to ensure that it may not be diverted from 
that target due to the effects of <ny currents of air on 
the machine which might take place if it were permitted 
to glide when the engine was stopped. 

Launching 

This is preferably carried out by means of a catapult, 
as this considerably reduces the size of engine required 
to propel the projectile. The same scientific principles 
that are required for laying artillery will have to be 
applied in launching it, i.e., consideration will have to 
be given to range-finding, temperature, barometic pres- 
sure, drift due to wind and air currents, time-setting 
of fuse or equivalent, height of flight, trajectory, etc. 
When the initial impulse of the catapult launching is 
expended, the projectile continues its flight by means of 
its own engine power. It maintains its direction, height 
and balance by means of a special gyrostatic pilot built 
into the machine, hand-started by a cord, and then 
operated either by the exhaust of the engine or by com- 
pressed air. 








Release 


On reaching a predetermined point, the propeller 
motor is automatically stopped and the wings released 
and dropped off. The projectile will then become an 
ordinary bomb, and with a small trajectory will fall 
vertically on to its objective. If the wings had been 
allowed to remain on after stopping the motive power, 
the apparatus would glide down, and hence its point of 
striking the ground would be very uncertain, as it would 
depend largely on the vagaries of any local upward air 
currents. This difficulty is overcome by dispensing with 
the wings when its destination is reached. In flight, 
ailerons, tailplanes and rudders would be operated by 
the gyropilot in the customary manner as employed in 
human pilot robot-controlled aircraft. 


Construction 

A propelling chamber, complete with airscrew, petrol 
engine and gyropilot, is fitted in a casing that, in turn, 
fits over the front portions of a standard aerial bomb. 
The chamber also has in it the gyro-actuated controls 
for the ailerons, rudders and elevators. The length of 
flight is predetermined (a) by measuring cut a definite 
quantity of fuel; (b) by a time clock mechanism ; (c) 
by means of a pin or other form of interrupter fitted on 
an engine counter; or (d) by means of a distant wire- 
less signal from a control point on the ground. The 
petrol propelling engine (or, alternatively, a compressed- 
air‘ motor driven by compressed air contained in a 
separate storage cylinder) is purposely made of a very 
light construction of drawn brass tubing and pressings. 

This not only makes the engine very light (in fact, 
less weight per h.p. than the average aircraft engine), 
but also reduces its first cost, as, after all, it is only 
used for one flight and is then destroyed in the explo- 
sion of the bomb. There is no need to have an engine 
capable of operating longer than that required for the 
flight, and hence methods of design can be adopted 
which would be impracticable for an engine which had 
to work for considerable periods. 

The wings, which are of the usual aerofoil section, are 
held to the body of the projectile by means of wire stays 
which press the pivots on the inside ends of the wings 
into indentations on the side of the self-propelling aerial 
torpedo shell. On the release of a trigger toggle these 
stays collapse and the wings fall off, so permitting the 
projectile to fall freely at a predetermined spot without 
being encumbered, and possibly misdirected, by the 
wings which conveyed it to the spot. The wings are of 
very cheap construction, without rounded ends or other 
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modern refinements called for in high-speed aircraft con- 

trolled by human pilots, where efficiency is of the utmost 

importance. The wing ribs are stamped out of plywood 

or pressed cellulose, to minimise the cost of construction. 
General Design 

This is on sound, though exceedingly simple, engineer- 


ing lines. It is proposed to use standard bombs so as not. 


to interfere with the routine manufacture of the latter. 
The equipment containing the power unit, timing 
mechanisation, gyroscopes, etc., is designed on engineer- 
ing lines for mass production, as one of the objects is to 
render available a very large number of the complete 
projectile units in as short a time as possible, and also to 
make possible their use in very large numbers. 

There has been a very considerable development in the 
design of gliders and model power-driven aircraft during 
recent years and also catapults and other projecting 
divides therefor, which have their application to the self- 
propelling projectile. Then, again, considerable work 
has been done on special pilotless targets, which, though 
on quite different lines, can be usefully applied to this 
newer projectile. 

The wing area is designed to carry the combination of 
the fuselage, a light engine, the petrol fuel, the automatic 
pilot and the load. The indication is that a usual load 
would be 40 Ib. Owing to the mounting of the inner 
ends of the wings on pin points, and the fact that the 
stays are released underneath by a toggle lever action, 
on release, whatever be their size, they naturally and 
automatically fold upwards, and owing to their greater 
surface are lifted clear of the chassis which, immediately 
its support is removed, commences to drop. 

Gyrostatic Control 

The self-propelling projectile is maintained in its direc- 
tion of flight by means of a new form of simple gyrosiat, 
acting in two stages to prevent hunting and to secure 
steadier flight. The gyroscopes are arranged for opera- 
tion by directing the exhaust gases from the engine, 
through jets, on to wing-section fan blades affixed to the 
rotors. In the present design the initial spin to the 
rotors is given by the pulling of a cord wound around 
their spindles, though, of course, they would build up 
their speed by running the engine for a few minutes. 

Range 

Normally the apparatus is designed for a range of 
about double that of long-range artillery and for a life 
ofunder half an hour. For use at exceptional distances, 
say, of over 100 miles, an 
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Obviously, an aerial torpedo would be timed to reach 
distant places in hours of darkness, otherwise in day- 
light enemy aircraft would chase them and shoot them 
down and at no danger to themselves, as there would 
be no shooting back. However, even in that case, 
the bombs would have to explode, though probably 
over the country, The speed would be lower than that 
of a shell, as it is required to keep the engine power 
down to a minimum and also to reduce the noise as 
much as possible. 

Previous Work 


At first sight this invention might be considered as 
one of which the principles are well known or that no 
novel features are disclosed. A careful study of the 
subject, however, demonstrates that it is quite original 
as regards anything that has been published so far, or 
tested in practice. There have been various references 
in the popular Press from time to time to “‘ aerial tor- 
pedoes.’’ None of these, however, are along the specific 
lines of the self-propelling projectile described in this 
article. 

Target Aircraft Failure 

In view of their past unfortunate experiences with 
target aircraft—chiefly due to <ttempts at radio control 

the authorities feel that the new weapon could not be 
sufficiently reliable. Of course, it is no use to attempt 
employing radio control, as this could be so easily inter 
fered with by the enemy. While the present loading 
indication is of 40 lb. lb. sq. ft., there is no reason why 
almost any size load could not be carried ; but with very 
large weights the machine would have to be nearly the 
size of a piloted aircraft, and in that case it might be 
considered advisable to employ a pilot, as the loss would 
be very serious if the load did not reach its target. 

While the aerial bombing of a distant place is a great 
attraction to the imagination, the real field for this new 
weapon is the possibility of using it in very large num- 
bers, as they are very easily and cheaply made, for 
the same purposes as artillery, but at two to three times 
the range. The catapults are light and easily trans- 
ported, and, therefore, could be moved into more for- 
ward positions than guns; or, alternatively, they might 
be placed farther behind the normal positions for guns 
as a little increase in the range would not be serious. 


Cost 


Apart from the preliminary experimental work, and 
under conditions of mass pro luction, it should be pos- 
sible to produce the power- 










entirely different design is END view 
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Effects of Weather 


The projectile is certainly ¢ 
very much more at the 
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| complete, except for the 
{} AILERON pone aerial bomb or shell, for 
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cost of firing a shell from a 
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mercy of the elements than 
a shell, and everything 
Would depend upon a good 
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long flight. However, if a 
‘trious attempt were to be made on a target at a great 
distance, a considerable number of aerial torpedoes 
Would be set off at about the same time, with slightly 
different corrections. This would ensure that about 
— of them would reach approximately the centre 
O the target. 





that the range of the pro- 
jectile is very much greater than that of a gun, and 
also the unit is very much lighter. 

Unsuccessful Pilotless Aircrait 


Various forms of pilotless aircraft have been designed 
before, but for various reasons they have not been 
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Further 
WINGED PROJECTILES 
successful. The present form has overcome the defects another German radio-controlled aircraft was tested 


of its predecessors, and can be used with the accuracy 
of a gun, and will, of course, require similar calculations 
for angular fire, side drift, barometric pressure, etc. While 
this device is intended generally for hitting points well 
beyond the range of ordinary guns, it could, in an 
extreme case, though not with : ny great degree of accu- 
racy, hit a city 100 to 500 miles away. A different and 
more precision-like construction is needed for extra long 
range of this kind. For ranges of about double that of 
ordinary guns, the whole apparatus can be made more 
cheaply, and can, therefore, be employed in large num- 
bers. The device is not usually equipped with wireless 
control, as, so far, it is impossible to avoid counter- 
control by enemy action. 

Another application of this apparatus is for the distri- 
bution of propaganda leaflets. Balloons are being em- 
ployed for this purpose, but they are subject too much 
to the vagaries of the wind, and hence cannot be relied 
upon to reach definite objectives. 

Historical 

Though really a distinct and separate subject, it is of 
interest to consider the work that has been done on auto- 
matic controls and on target aircraft. 

Very early in 1909 Marmonnier described an automatic 
stabiliser for aircraft. Dr. Lee de Forest carried out 
experiments in the wireless control of aircraft during the 
last war. At Farnborough, in ig17, and at Northolt, in 
1918, other experiments were made with wireless control 

A great deal of work has been done in gyroscope con- 
trols for the assistance of pilots—the best-known applica- 
tions being those of the Sperry and R.A.E. systems. 

The next stage was the development of aircraft for 
target practice initiated by Reginald Denney and 
others. The most famous later examples in this direc- 
tion that were seriously tried under practical conditions 
were the ‘‘Queen Bee’’ and the ‘Queen Wasp”’ types 
However, they proved to be too costly and too erratic 
in performance. Recovery was difficult, and generally 
considerable damage was caused to the targets in fall- 
ing, even on the sea. Denney used parachutes which 
came into operation when the petrol for the engine was 
exhausted. A number of experiments on target machines 
was also made in Germany in 1918. Again in 1936 


WRIGHT WAS RIGHT 


ROM time to time we have quoted from articles in cui 

American contemporary, Aviation, by Mr. T. P. Wright, 
at that time technical chief of the Curtiss-Wright Corporation 
and now Assistant Chief of the Aircraft Branch of the Office of 
Production Management An Editorial Comment in Flight of 
April 25th, 1940, was headed ‘“‘Is Wright Right?’’ The 
answer is now forthcoming, and it appears to be “‘ Yes!’’ 

In the November issue of Aviation is published the text of a 
letter written by Mr. T. P. Wright, who explains (what one 
may well believe) that he finds it difficult to get time for 
writing articles, but that the curves from a previous article 
(January, 1941), with dots added to show actual deliveries 
form the ‘‘meat”’ of the letter. That is only partly true, for 
there is much of interest in the letter itself. However, we have 
not the space this week to do more than refer to the production 
curves. 

First of all it may be helpiul to recall that in his predictions 
Mr. Wright made use of certain parameters governing output 
chiefly those of factory floor space and labour man-hours. The 
dots on the reproduced curves show surprisingly good agree- 
ment in the case of American production. In some months 


successfully, but eventually it was decided not to pro- 
ceed further with this target work. 

Experiments with pilotless aircraft controlled by wire. * 
less apparatus have not been at all successful. The 
main reason would appear to be the ineffectiveness of 
the controls and insufficient quickness in response, 
However, the object of a pilotless aircraft target is to 
manceuvre it in the sky. In the case of the self 
propelling projectile, it has only one straight, definile 
flight to make, which entirely obviates the need of the 
form of controls required in a pilotless aircraft target. 
The self-propelling shell can be projected with all the 
accuracy of gun laying; its only defect is that as it 
moves very slowly compared with an ordinary shell, it 
is more likely to be deflected by a cross-wind. After all, 
an ordinary shell is blown out of its path by a cross 
wind, and all control of it is lost after it is fired. Ex 
perienced artillerymen make allowances for cross-winds 
when firing a shell. Not only are there cross-winds {@ 
contend with, but gusts and eddies. However, even 
these can be very largely corrected by means of a few 
experimental shots. 

No references can be found in books, journals, sciem 
tific papers, or patent specifications that anticipate the 
self-propelling projectile and its applications as hereif 
described. The nearest approach is the small pilotlesg 
aircraft carrying a torpedo and mounted on the back 
of a piloted aircraft for release to fly independently 
when near its destination. These pick-a-pack arrange 
ments were developed by Capt. Norman Macmillan and 
Mr. H. P. Folland. 

Apparently no one has designed aerial torpedoes or 
aerial shells, or aerial projectiles or aerial propaganda 
leaflet droppers on the principles of the machine 
described in this article. 

To sum up, a good deal of imagination and vision) 
is required to conceive the real possibilities of this newg 
weapon. In official quarters the chief objection of t 
authorities seems to be that it is an entirely new amg 
and would, therefore, require the development of a new 
technique in using it. Also there is the fear of contraey 
vening international war agreements. However, if the 
use is confined to the field of battle, as is the case willl 
artillery fire, this objection does not arise. 
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the actual deliveries to the U.S. Army and Navy and to Great 
Britain were above and in others below the curve, but the bes our fas 
average agreement is very good. It is pointed out that - 


numbers of aircraft have lost some of their significance because 


of the change of policy which laid greater stress on heavy 
four-engined bombers which, of course, take longer to build 
than the smaller types 

American production figures are, of course, known to Mr. 
Wright, but not those of (reat Britain and Germany. How- 





ever, as he very justly remarks, ‘‘as the method used for the 
United States and England was the same as that used if 
Germany, is it not reasonable to suppose that the forecast 





of all available 
leads to the 


for Germany also is close to the truth? Study 
information on what is happening in Germany 
belief that it is.’’ 

Mr. Wright comes to the conclusion that, without countimg 
Russia, the rate of production of England, augmented by one 
half of the U.S. production, is now greater than the outpul 
of Germany and Italy. Total air strength of the Allies, Mm 
Wright concludes, will be greater than that of the Axis Powe 
early in 1042. 
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« ROM THE AIR FRONTS 


further Selection of Photographs of Air Operations 


—— ONTINUING our series from 
. last week, on this and the 
ested following two pages are more pic- 
pro- ° tures of the Royal Air Force and 
the Empire Air Forces at war. 
win Even so, despite the space we have 
Te- devoted to this selection, only a 
The tiny fraction of their activities can 
ss of be shown. 
onse By the very nature of warlike 
Pa operations it is those shrouded by 
50 secrecy which are the most inter- 
self- esting. Nevertheless, it is the The Armstrong Whitworth Whitley, 
finite ordinary bomber, fighter or recon- which has bombed targets as far afield 
{ the ; naissance squadrons which do by as Milan and Prague. After more than 
we far the greater percentage of war two years operational flying it is still 
Tget. e , 
of flying. very much in service. 
| the 
as it 
HL, it 
r all, 
TOSS- 
Ex- 
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even 
few 
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t the outbreak of war the Saro Lerwick 
fs our fastest flying boat. It is in service 
with Coastal Command. 
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(Above) Of all the types obtained from America, the 
Consolidated Catalina boat has been outstanding. The 
R.A.F. purchased one a year or two before the war. 


(Left) After being used for stratosphere raiding from 
this country the Fortress is now in use in the Middle 
East. Its long range should show up to advantage. 
‘In the background is a Tomahawk and a Boston. 








FLE.BT ; Desemban 29%, £933. 


(Above) Carrier-borne or land-based, the Fairey Albacore 
wil! be in action wherever the Fleet Air Arm is to be found. 


(Top, right) Britain’s only amphibious type, the Vickers 

Walrus, is carried on most of our cruisers. Catapulted 

off, it is able to alight alongside its parent ship or proceed 
to the nearesf land base. 


(Right) The troop-carrying Bristol Bombay, which is now 
being used in the Middle East for parachute troops. 


FROM THE AIR FRONTS 


(Left) A three-engined Caproni which now sports 
the tricolour roundels and sees service with the 
R.A.F. in Egypt. 


Below) From the days of the short-nosed Mark | 

version the Bristol Blenheim has fought on every 

front in the war. This photograph shows a long- 
nosed Blenheim in day camouflage. 


Left) One of the most exacting duties of Bomber 

Command is the laying of sea mines. Handley 

Page Hampdens are used for this work in addition 
to night raiding with bombs over Germany. 








) The old Mark I Whitleys with Tiger 
ss are finishing their flying careers as para- 
troop training carriers. 


Above) Another type which fights in the widely 
separated actions of the. Fleet Air Arm is the 
Fairey Fulmar. This is the Navy’s standard 
eight-gun fighter. 

Below) General purpose—for torpedo-carrying, 
bombing or reconnaissance—the Bristol Beaufort 
has made a name for itself in North Sea actions. 


Above) The cannon-armed Supermarine Spitfire V, 

which many pilots of Fighter Command consider is the 

ideal machine from a handling, fighting or speed point 
of view 
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(Above) Vickers Wellington—the beloved ‘‘Wimpey’’ of Bomber Command— 
which operates wherever a bombing job has to be done 
(Left) A formation of cannon-armed Hurricane IIs of Fighter Command. These 
hard-hitting fighters have done excellent work ground strafing 
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NEW CONVENTIONS 


From Cannon Fighters to “Level Landing” 


S I've said before, the middle of the biggest war in 

A history is no suitable time for the designers and 

manufacturers of a country involved in this war to 

start playing about with new developments. Or, at least, 

with developments which do not promise immediate and 
definite advantages ; these must wait until it is all over. 

It has therefore been largely left to the Americans to 
design and produce aircraft with tricycle undercarriages 
and with quaint layouts such as that of the Bell Airacobra. 
No doubt similarly ‘‘ different’’ designs are quietly on the 
way in our own factories, but it would obviously have been 
dangerous to spend too much time and money on layouts 
which might or might not have been successful at a time 
when we required more and yet more machines. Whether 
these were conventional or otherwise did not matter a great 
deal so long as they worked, and worked well. 

The essential rightness of the policy in these particular 
conditions is proved by the way in which production has 
gone up and such types as the Hurricane have been success- 
fully modified to do all kinds of work for which they were 
not originally designed. Sheer sturdiness and essential 
goodness in the Hurricane, for instance, have meant that 
more and more items could be piled on without affecting 
the performance to any marked extent. 


Cannon Fighters 


Incidentally, I believe that the cannon fighter will even- 
tually do far better work than the dive-bomber—and with- 
out the tremendous loss of machine and man-power suffered 
by the Germans in the use of the Junkers 87. The latter 
have had to be used in enormous numbers to be at all 
effective, and when anything like a decent defending fighter 
force has been available they have proved to be cold meat. 
The good dive-bomber is not a good fighting machine, 
whereas the four-cannon fighter can be almost, if not quite, 
as good as its eight-gun or four-gun counterpart. If bombs 
must be used to complete the destruction, there is no reason 
why the cannon fighters should not be followed by waves 
of precision bombers after the objectives (what a word! 
Human objectives; human pincer movements; human 
pockets of resistance; humanity mopped up . . .) have 
been sufficiently harassed and partially immobilised by 
repeated dive attacks. But we must have tank-busting 
calibres for our cannons. 


Tricycle Problems 


In the meantime, it is a good thing that one large country 
with up-to-date ideas and a vast productive capacity should 
be comparatively free to develop new and strange devices 
without the feeling that time and effort are being or might 
be wasted. The Airacobra might not have been successful 
—and we do not yet know whether the layout offers any 
really outstanding advantages for offensive flying—the 
Liberator might have been a failure because of some fatuous 
series of troubles with either the operation or the position 
of the tricycle undercarriage, and the Douglas B-19 has 
yet to be fully proved. While these types have been in 
process of development, in Britain we have been making 
more and more aircraft for which little or no guesswork 
has been necessary—Stirlings, Halifaxes, improved Spit- 
fires and Hurricanes, and a number of types which are still, 
for the general public, merely names. Nearly all of them 
have been conventional—and, interestingly enough, nearly 
all the German types have been equally conventional. 

Across the Atlantic the unconventional has become the 
conventional. I doubt if any large plane will be built in 
the future without a tricycle undercarriage. One or two 
firms are still hanging on to the old ideas, but the majority 
appear, for better or for worse, to have been ‘‘ converted.’ 
Time will show whether the tricycle, as we know it, will 
be the final word in ‘‘ level landing’’ gears. And it has not 
just been a matter of “‘ sticking on ‘‘ a new type of under- 
carriage; the problems involved, particularly in large 








Technique : The Tricycle Comes to Stay 


machines, must have been considerable. There have been 
the difficulties of retraction and of finding suitable space 
for the nose wheel, difficulties of loading and weight dis- 
tribution, to mention just a few. To be successful, a tri- 
cycle job must be just right—a perfect balance between 
weight distribution and elevator control—otherwise the 
machine will either pitch badly when on the ground and 
perhaps even break the tail when landing on rough surfaces, 
or it may need an incredibly long run for the take-off. 
Normally, the tricycle type feels as if it’s never going to 
fly at all until the critical moment arrives when the speed 
is just right and it suddenly leaves the ground like a cork 
flying from a bottle. 


Landing Attitude 


During the later peace years I developed a very consider- 
able interest in the tricycle, but I considered it only as a 
device for taking the pains out of the landing process— 
whether for the benefit of the private owner and amateur 
or for the transport pilot putting his machine down at night 
or in Q B.I. conditions. The war, and the appearance of 
specialised types, has shown that this is only one of the 
many advantages. Since war is war, I cannot enumerate 
them here, but I can point out the obvious fact that these 
advantages have not been gained without cost. 

Take-off and landing runs are essentially and necessarily 
longer, other things being equal, and the tricycle layout 
could not have been considered as a rational one until 
means of retraction and “‘detraction’’ had become com- 
pletely reliable ; a heavily loaded aircraft without its nose 
wheel is just about the most dangerous device that can 
possibly be imagined. Brakes, too, must be faultless, since, 
after landing, there is practically nothing to stop the thing. 
The difference in drag between an aircraft landed tail down 
and one which continues in a level flight attitude must be 
felt to be believed. In fact, special air brakes for after- 
landing use might reasonably be developed—though the 
operation must be absolutely foolproof. 

I can think of one type which provides a complete lesson 
in after-landing drag—the Hudson, which can be landed 
either normally or just held on its wheels until it has lost 
all speed. From initially similar approach speeds and 
heights this machine can be made to finish its run in half 
the distance if a full three-pointer is successfully attempted, 
though it is, I believe, still the normally accepted practice 
to push it on to its wheels and to hold it in a level-flight 
attitude until all speed has been lost. In that attitude, 
and with the Fowler flaps at “‘ half-mast,”’ its run is pro- 
digious if no brakes are used. There is nothing to stop it 


Tyres and Braking 


With a tricycle the pilot has no tail-down alternative, 
but he can apply his brakes as hard as 1-¢ likes and as soon 
as he likes if the ground is sufficiently firm. Obviously, 
tricycles are meant for runways—and the tyre manufac- 
turers can squirm as they watch the smoke pouring from 
all three wheels when a 25-tonner is put down on the 
tarmac at ninety-odd: unburstable tyres and ‘‘ pre-landing 
rotatable’’ wheels are going to be necessities with these 
modern types. 

After about a year pilots and ground staffs will begin 
to know all about tricycles. Quite a few types are on 
operations now, and the pilots certainly like them. When 
this war is over we shall have a good mass of information 
on which to work. Let’s hope we make use of it. 

‘* INDICATOR.” 


: ADVERTISED GOODS ; 
i HE fact that goods made of raw materials in short supply owing 
: " to war conditions are advertised in this journal should not be : 
: taken as an indication that they are necessarily available for export. ; 
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Work on this interesting light plane had to be postponed on the outbreak of war. 


THE GUARDIAN 


A Light Civil Trainer with Some Novel Features 


Tricycle Undercarriage 


and Side-by-side Seating 


attractive little trainer, of which no description 

has previously been published. The machine, 
a high-wing cabin monoplane with a tricycle undercar- 
riage, was designed by Mr. J. H. Payne. The construc- 
tion of the prototype was nearing compietion at Peter- 
borough at the outbreak of the war. Intended chiefly 
for Civil Air Guard training, the machine was to be 
named, appropriately, the ‘‘ Guardian.”’ 

The machine was designed to full aerobatic factors. 
The three-view general arrangement drawings show the 
general layout, the photo- 
graphs and sketches show- 


[sttacct have recently come to hand of an 


torsional stiffness being provided partly by the leading- 
edge box and partly by the system of diagonal bracing 
between the spars. 

The ailerons, which have steel tubular spars but are 
otherwise of wooden construction, are aerodynamically 
and statically balanced. They occupy rather more 
than the outer half of each wing. 

The inboard portions of the wings are provided with 
landing flaps, which are set forward from the trailing 
edge and let into recesses in the bottom surface of the 
wings. In order to reduce the operating loads the flaps 
are arranged to move 
backwards as they open. 






































ing further details and the —“——— —_ With the exception of 
stage of construction the elevator spar and 
reached. rudder post, which are 
The wings are rectangu- steel tubes, the tail unit is 
lar in plan form, with of wood. External brac- 
rounded tips, and have a ing, in the form of a 
slight taper in thickness SS. | single strut on each side, 
and local .sweep-back of = L connects the fin to the iail- 
the leading edge at the in- [ | plane front spar. The 
board end. They are of = tailplane and the leading 
wooden construction, hav- 2 edge of the fin are plywood 
ing two parallel box-sec- covered. The rest of the 
tion spars connected by tail unit is fabric covered. 
ribs and diagonal mem- The incidence of the tail- 
bers. The leading edge, plane is adjustable on the 
as far back as the front ground. 
spar, is covered with stout . a The fuselage has a main 
pre-shaped plywood, the \ aa Pea Sn structure of welded steel 
remainder of the wing ‘N..___}-~~-~~- J aad tubing and a light wooden 
being fabric covered. Both fairing structure covered 





spars are pin-jointed at 
the root, and the wing is 
braced by a single strut 
attached to the front spar 
approximately half-way 
between the root and tip. 





with fabric. Access to the 
cabin is provided by doors 
on both sides. The pilot 
and passenger, or instruc- 
tor and pupil, sit side by 
side on ‘‘bucket’’ type 





The aerodynamic torque 
on the wing is taken in- 
ternally, the necessary 








seats, which are adjustable 
fore and aft. Fuil dual 
control is provided. 
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THE GUARDIAN 





One of the problems always encountered when design- 
ing a small aircraft with side-by-side seating is that the 
legs of the crew tend to interfere with the lateral move- 
ment of the control column. In the Guardian this 
problem has been solved by the use of articulated control 
columns, i.e., only the upper portions hinge sideways. 
Organ-pedal type rudder controls are fitted, hinged 
below the heel. 

Particular care has been paid to the design and posi- 
tioning of the engine controls. The pupil, who sits in the 
left-hand seat, uses his left hand for the throttle. This 
throttle lever is roughly in line with the front edge of 
his seat, at such a height that it can be used without 
raising the arm. An intefconnected lever is provided 
for the instructor in a similar position on the right-hand 
side of the cabin. The other controls—the brake lever 
and longitudinal trimmer—are placedcentrally. 

A full range of instruments is fitted, including turn- 
and-bank indicator, fore-and-aft level and compass. 

Undoubtedly the most interesting feature of the 
Guardian is the design of its tricycle undercarriage. The 
nose wheel is carried by a link 
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The landing flaps are arranged to move backwards as they 
open, in order to reduce operating loads. 


the wheel is steered by push-rods interconnected with 
the rudder control pedals. The main undercarriage is 
of exceptionally ‘‘ clean ’’ design, the only external parts 
being the tubular axles carrying the low-pressure wheels. 
The engine is the Cirrus *‘ Minor,’’ the well-tried four- 
cylinder in-line inverted unit developing 80-go b.h.p. 
Dual fuel pumps are fitted drawing petrol from a 20 
gallon tank in the fuselage, imme- 





mechanism, which enables the wheel 
to be placed well forward, under the 


Leading dimensions : 


diately behind the cabin. 





engine. The ‘‘straight axle’’ is Span 
raked forward about 10 deg., and Length 
Height 


Wing chord 


Tare weight 


Wing loading - 
Power loading 


Wing area (nett) - 
Weights : 


All-up weight (acrobatic) 


Performance (estimated) : 


The Guardian affords an interest- 
33ft. gin. ing comparison with the Taylorcraft 
23ft. gin. trainer, a description of which was 
8ft. in. published in our issue of Decem- 
Boe ber 11th. Both have much in 

common with the ideal trainer which 
‘* Ex-R.F.C.’’ discussed in his 
84olb. article in the October 2nd issue. 
1,350lb. 
- 9.25lb./sq. ft. 
- 15lb./h.p 





Cruising speed 





The nose wheel has a parallel-link 
motion and is linked to the rudder 
pedals for steering. 


Service ceiling 





THE GUARDIAN IN SKELETON : 


Maximum speed 
- 100 to 105 m.p.h. 
Stalling speed (flaps down) 


Fuel consumption 


Duration (approx.) 
Range (approx.) 

Rate of climb at G.L. 
Rate of climb at 10,o00ft. 


The low ground clearance is partly due to the legs not being pumped up when the 
picture was taken. 





120 m.p.h. 


40 m.p.h 

3.5 to4 
gals. per hour 
5 hours. 
- 500 miles. 
8ooft. /min. 





In the undercarriage the telescopic 
legs are inside the fuselage and are 
relieved of bending loads. 


4ooft. /min. 
14,000ft 
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TWO AMERICAN TYPES 


— “Flying Wing” and “Flying Fortress” Both Hail from California 





The Northrop tailless flying ‘‘ scale model ’’ is claimed by its originator, Mr. John K. Northrop, to indicate that large aircraft can 

be built on these lines with a gain in speed of some 100 m.p.h. The model has made more than 200 test flights, and is said to 

handle like an orthodox aircraft. The significant feature of the design is at the wing tips, which are tilted down so that the control 
surfaces can act both as rudders and elevators. 





The Boeing B-17E is the latest version of the ‘‘ Flying Fortress.’’ Slightly longer than the earlier models, and with a gross weight 
about 6 tons heavier, the most noteworthy features are the power-operated turrets in the fuselage and the gun position 
in the extreme tail. 


he 





Eighteenth of the Second Series 


FLIGHT 





FRIEND or FOE ? 


Two Fleet Air Arm Fairies 
Albacore and Swordfish 


F the few biplanes still in opera- 
() tional service, the Albacore and 

Swordfish, from the famous 
house of Fairey, are probably the most 
numerous and most frequently en- 
countered. The valorous exploits of 
these two machines have already been 
many, and their day is by no means 
over, yet! 

Although the Albacore is larger than 
the Swordfish, and their wings, noses 
and undercarriages are different, it is 
in their tail units that they are, per- 
haps, most unlike each other. In a 
nutshell, the Albacore has a much 
neater tail design than its elder sister, 
and a quick glimpse of the tailplane 
alone should be sufficient to differen- 
tiate between them. 

As will be seen from the accompany- 
ing drawings, the tailplane of the 
Albacore, of the cantilever type, is 
backswept on its leading-edge to well 
rounded tips, the trailing-edge being 
straight except for a small semi- 
circular “‘ bite’’ where the inner edges 
of the elevators are cut away to give 
rudder clearance. It is mounted level 
with the base of the fin. That of the 
Swordfish, however, is of an irregular 
pattern which may be said to have a 
rectangle as the fundamental basis of 
its design, and the best way of “‘ de- 
scribing’’ it is to refer the reader to 
the appropriate adjacent drawing in 
which the outstanding points for iden- 
tification are thickly outlined. This 
tailplane, also, is braced by two exter- 
nal struts and, although mounted level 
with the base of the fin, is set well 
back in relation to the foot of the fin’s 
leading-edge. 

The essential difference between the 


SWORDFISH. 
Irregular shaped 
tailplane extern- 
ally braced by 
double struts and 
set back in re- 
lation to leading- 
edge of fin, which 
makes a_ bold 
convex curve. 
Fixed tail wheel. 
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ALBACORE 





SWORDFISH 




















ALBACORE., Cantilever tailplane with 

backswept leading-edge, round tips and 

straight trailing-edge with semi-circular 

“bite.’’ Straight slope to leading-edge 
of fin. 


vertical surfaces of these two tail units 
is also readily seen; the fin of the 
Albacore has a straight slope to its 
leading-edge and a fairly broad, round 
apex, while that of the Swordfish 
forms a bold convex curve of which 
the broad apex is but a continuation. 
Trailing-edges of the rudders are, for 
all practical identification purposes, 
almost identical; each has a slight, 
straight slope down to the lower ex- 
tremity where it meets the base-line 
almost at right-angles. 

Both aircraft have fixed under- 
carriages and non-retracting tailwheels 
and any view from below and behind 
may disclose a torpedo being carried 
under the centre-line of the fuselage 

Incidentally, the Swordfish is fre- 
quently encountered with floats replac- 
ing its land wheels. 

Next week: De Haviland Hertford- 
shire and Dornier Do 215. 
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, Flying ani Po 
“This is the latest thing up 


"opula’ Aviation) 


here.’’ 


FLIGHT 



































































Vow “nee Nikwer 
“Cracking nuts in company time is bad 
enough, but Abernathy has no sense 
of proportion ”’ 





Breathes there an Erk with soul so 
dead, 
Who has never turned around and said, 


Him-in m-m—not bad! 





Ame-ic*, ‘viation 
(Left) “I’m not going (Right) And this is 
any place; I read in a just a funny story 
| survey that I’m safer in few words, told 
here than I am at by a bright laddie 
home.’ in the R.A.F. 





eis 


Flying and Popular Aviation) 
“Pardon me, lady, I’m one of the para- 
troops on maneuvers.”’ 


) App. 
Y te) 

7 4 eZ > 
eS ss Fm - am 
NPA EP 


“Yes, that’s better, but you’re still land- 
ing with too much of a thump.”’ 
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Xmas Interlude 
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AIRCRAFTINESS 


A Member of the “Flight” Staff, Who is Old Enough to Know Better, Tells a Few 
Plain Untruths About This Flying Business 


By N. D. R. 


FHENEVER anybody sets out to write about this 
flying business, he (it’s hardly ever a ‘‘she’’) 


invariably seems to think it necessary to begin 
with an outline of the History of Aviation. The obvious 
advantage of this crafty move is that one can crib un- 
ashamedly from 
one’s _predeces- 
sors, which is a 
very easy way of 
getting a flying 
start. 

This angle of 
approach also 
provides a choice 
of starting points. 
Many writers 
favour the 
momentous occa- 
sion when the 
Wright brothers 
first coaxed their 
1903 model off the ground and found they had invented 
the contra-prop, the only disappointing aspect of this other- 
wise gratifying achievement being that they couldn’t write 
to Flight about it 





—launched into space in an unairworthy 
condition. 


The First Recorded ‘‘Burton’”’ 


Others, feeling a longer journalistic runway is required, 
begin with a medieval Wop called Leonardo da Vinci, 
who dabbled with almost everything but never seems to 
have got down to actual production, no doubt owing to the 
comparative scarcity of machine tools at that time. 

But to carry the idea to its furthermost limits, one starts 
with the story about a positively pre-historic Johnny named 
Icarus, who had no more sense than to use wax as a dope 
for his wing 






rox fabric when mak 
AS sp : 
ev ing an_ experi- 

f mental take - off 


os 


from the top floor 
of a local sky- 
scraper. He was 
so long studying 
his flight plan 
that one of his 
erks got tired of 
waiting and 
yanked the 
chocks away in a 
sudden fit of im- 
patience, at the 
same time butting his boss in the rudder. Unfortunately 
the sun had melted the wing dope, and the resultant loss 
of lift put Icarus into a glide, the steep angle of which 
could not be materially reduced even by adjusting the 
incidence to its maximum. This launched into space in 
an unairworthy condition, Icarus hit the deck at high 
velocity and went for the first burton on record. 


—forcibiy projecting them before the 
pilot is quite ready. 


Origin of the Catapult Launch 


Nevertheless, posterity owes much to this untoward inci- 
dent, for the impatient erk was none other than Chianti 
Antonio Titimus Apult (known to his intimates as ‘‘ Cat”’ 
Apult, of course), and ever since that day his name has 
been applied to the launching of aircraft by forcibly 





projecting them from a raised platform before the pilot 
is quite ready. 

However, Christmas is to be a short holiday this year, 
so the reader will not want to waste his time by starting 
so far back in the History of Aviation, and a few observa- 
tions on strictly modern technique will meet the present 
need. For the benefit of the complete tyro it may be well 
to outline briefly one or two essential aspects of the busi- 
ness. 


Back Room Boys 


Most aircraft nowadays are made of metal instead of 
wood and fabric. This is because it is much heavier, costs 
more, and enables the people who produce them to be 
terribly scientific. First of all they are drawn on paper 
by men known as Designers, who work in playful competi- 
tion with other men known as Stress-men. The chief idea 
of a Designer is to make life difficult for the Production 
Manager by drawing various bits and pieces in such posi- 
tions that they get in each other’s way as much as possible 
when it comes to the actual building process. The chief 
attribute in the mental make-up of a good Designer is a 
lively sense of Good Clean Fun. 

But he is materially helped by the Stress-man, who is 
able, by doing frightfully complicated sums, to tell him 
which parts of his aircraft will break as soon as it leaves 
th: ground (or sooner) and will aid and abet him in finding 
still more awkward places for nuts and bolts and rivets 

Stress-men are 
specially reared 
from babyhood 
for their peculiar 
mission in life 
by being fed on 
cube roots _in- 
stead of arrow- 
root and by cut- 
ting their teeth 
on rusks shaped 
like figures and 
algebraic signs. 
Special versions 
of the usual fairy 
stories are printed 
for them, as toddlers, in which the description of such 
legends as the fall and structural collapse of Humpty- 
Dumpty includes a few notes on his terminal velocity, 
impact force, molecular construction, load limit, and so 
forth. But in spite of all this careful preparation, Stress- 
men suffer in-later life from badly bitten finger nails, and 
turn grey at an early age. 





—takes the designer aside and tells 
him what he thinks. 


Why Prints Are Blue 


The principal function of the Production Manager is to 
take a lot of no notice of the Shop Foreman when he 
brings the blue-prints back into his office and tells him 
“It can't be done.’’ Shop foremen always know at least 
a dozen reasons why any given job can’t be done, but all 
the P.M. has to do is to say, in kindly tones: ‘‘I told ‘em 
so, Joe, but you'd best have a shot at it and see what you 
can do.’’ Then the Shop Foreman will grunt, return to 
his own corner of the factory—and produce a piece of 
work as perfect as makes no matter. 

Another important person in the evolution of any new 
military type of aircraft is the Gentleman-from-the-All 
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Ministry, who turns up when the job is practically finished 
with a thing in his hand called ‘‘ Amended Specification,’’ 
or words to that effect. This means that the Powers-That- 
Be have changed their minds about something buried deep 
in the vitals of the machine. When the factory staff have 
been restored to consciousness, they set about making the 
few trifling modifications demanded. This entails some 
slight delay because it necessitates pulling the whole job 
to bits and building it all over again. 

Finally, however, the aircraft is handed over to the Test 
Pilot, who takes the stick in one hand and his life in the 
other, and persuades the aircraft to fly. This is where the 
Stress-man starts biting his finger nails while the Produc- 
tion Manager and the Designer stand on the tarmac chatting 
with feigned cheerfulness to a group of Directors, to whose 
care-free hearts no hint of anxiety must be conveyed. 

Having contrived to put the aircraft back on the ground 
in one piece, the Test Pilot takes the Designer aside and 
tells him what he thinks of the murderous contraption. His 
opinions are passed on to the Public Relations Dept., who 
sub-edit them slightly, so that they are issued to the Press 
as, “I've never flown a better aircraft; she’s absolutely 
perfect.’’ 

Development 


The Great British Public will read this with intense grati 
fication at breakfast on Monday morning, but will have 
forgotten all about it by Tuesday. This is just as well, 
because the next five years will be spent in finding out 
what is wrong with the confounded thing and how to make 
it fy properly. This is known as ‘‘ Development’’ and, 
at the end of the period, a machine bearing not the slightest 
resemblance to the original will Go Into Production—by 
which time it will, of course, be comfortably out of date, 
and can then be sold to the Japanese. 

Well, having built a lot of aircraft, it is also necessary 
to teach people how to fly them. For this thankless task 
there are unsung heroes known as Flying Instructors—grim 
faced men with no illusions, but oodles of patience. For- 
tunately for the pupil, the aircraft used for this purpose 
has what are known as Dual Controls—one set in your 


Good Advice, But Too Late 


UMOUR crops up in the most unlikely places, especi- 

ally the accidental variety ! 

You would not, for example, cxpect to find anything 
particularly amusing in a sober publication like the Civil 
Aeronautics Journal, issued twice monthly by the Civil 

Aeronautics Ad- 
ministration of 


\ the U.S. Depart- 
\ ment of Com- 
) merce, and _ but 
x » . for the ‘‘Ke ep 


"em flying’ 

slogan now _ so 

popular in 

America, the pro- 

a a saic character of 
this journal might 
never have been 
relieved. 

In the October 15th issue, however, this useful little 
slogan, which is dropped in a couple of times in every issue 
where there’s room at the bottom of a column, appears in 
an all too appropriate spot—it has been inserted im- 
mediately below an accident report! 





KEEP EM FLYING, 


—Ad Astra , 

First Pilot: ‘‘It makes me cross to be told I haven’t 
enough altitude.’’ 

Second Pilot: ‘‘ It makes me soar, too.’ 


, 
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cockpit and one in the Instructor's. These look exactly the 
same, but you soon find out they are not. 

Once in the air, the Instructor shows you how to “‘ Keep 
her straight and level,’’ and then he suddenly makes the 
terrifying statement that ‘‘ You've got her,’’ and, with 
eye fixed grimly on the horizon, you try to imitate his 
performance. This is where you find out that your con- 
trols are very different from those in the Instructor's 
cockpit, because the aircraft immediately begins to lurch 
about all over the sky. However, the wretched things 
work better in time, after which you learn to put the 
machine back on the ground. This would be quite simple 
if only the airfield would treat you with the same sense 
of fair play it accords to the Instructor. But it does 
nothing of the 
kind, of course. 

Just as you are 
congratulat- 
ing yourself on 
having made 
quite a good ap 
proach, you find 
that the field is 
retreating in front 
of you and the 
boundary fence is 
apparently mak- 
ing a determined 
effort to climb 
over the aircraft 
instead of sliding obediently under its wheels. Then, 
when sheer panic is freezing you solid, the engine roars 
out, the stick twitches in your clammy hand, and the 
aircraft lifts and surges happily over the homicidal fence. 

‘‘Come, come,’’ says the Instructor's calm voice, 
‘*couldn’t you see you were undershooting! ”’ 

3urning with shame, you are permitted to try again 
and so on, until the airfield gets to know you and consents 
to keep still while you land on it. 

Much more remains to be told, but it will have to wait 
till next Christmas. 





—begins to lurch about all over the sky. 

















Canadian Air Cadet) 


*‘Don’t you think Montgomerie is a little too enthusiastic ? '’ 


—None So Blind... 


M.O.; ‘‘ Weak eyes, eh? 
on that chart? ’ 


How many lines can you read 


Draftee: ‘‘ What chart? ”’ 
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CONTINENTAL COMEDY 


Can See the Funny Side of Things 


Even “Jerry” 


FLIGHT 





These 





Humorous 

Sketches are Selected 

from German Aviation 
Journals. 
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“You can come back now, ladies ; we’ve caught the 


mouse.”’ 


Acting Rank ! 


** Just fancy that,’’ exclaimed the 
proud mother. ‘‘ They’ve promoted 
our Herbert for hitting the sergeant 
Ihey’ve made him a court martial.’’ 


Dismay Down Under 
First Kangaroo: ‘‘ Where is the 
baby? ”’ 

Second Kangaroo: ‘‘ My goodness, 
I’ve had my pocket picked.’’ 


He Must Have Had a Bicycle ! 


Feudal Lord’: ‘‘I hear you misbe- 
haved while I was away, son.”’ 
Knight : ‘‘ In what manor, sir? ”’ 


The Lesser Evil 


Three Canadian aircrew, sleeping in 
a tent in one of the English training 
areas last summer, were rudely awak- 
ened by a terrific crash not far away. 

“What was that—thunder or 
bombs? ’’ asked one. 

‘* Bombs,’”’ was the laconic answer 

“Thank heaven for that! ’’ chimed 
in the third. ‘‘I thought we were go- 


ing to have more rain! ”’ 


(Left) “‘ Are you an airman, too? ’’ 
“Heck, no, I’m a motor cyclist.’’ 


(Right) “Now you see the idea of 
the double fuselage.’’ 





‘Next time I’ll bring a machine gun! ”’ 











and see j. 


very either. 


Alas, my pigeon 
otfice.”’ 
asked the youth. 

the old one simply 








“Who the dickens told me to starch and 
iron this blinking parachute ? ’’ 


And She Could 


‘Can you read my mind? ”’ 


R.4.F 
wee. : * Goa” 
R.A.F.: ‘‘ Go ahead.’ 


W.A.A.F. ; ‘‘ No, you go ahead.” 





Oh hElf ! 


My tYpist is on her vacation 
My typist’s awau fpr a week 

My typudt us in her vscarion, 
Weile thsee damb keys plsy hude 


‘“‘And why 


A gangster rushed 
shooting right and left, yelling, “‘ All 
you dirty skunks get outta here 


Gosh, That Was Tough ! 


Once upon a time there was an Aged 
Journalist and he was telling a Youth 
of the old hard times in his trade when 
salaries were not and wages were not 
*‘In those days, my boy, 
we used to send messages by pigeon 


reached the 


was that, sir?” 
“I ate it! 


replied 


Newspaper World. 


Bouquet From U.S.A. 


into a_ saloon 


The customers fied in a hail of bul- 


drink. ‘‘ Well? ’’ 


lets—all except an Englishman, who 
stood at the bar calmly finishing his 
snapped the gangster, 
waving his smoking gun 


‘*Well,”’ remarked the Englishman, 
*“There certainly were a lot of them, 


weren't there! ’’ 
























i, 1942 
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POSITIVE 








T which have to be readily detachable but the lock- 
ing of which must also be absolutely positive. In 
the days when folding wings were more common than they 
are now, the locking pins in the leading edge were a case 
in point. There have been, we believe, several instances 
of accidents caused 
by the failure to lock 
the bolts properly 
before take-off. 

In modern aircraft, 
wing folding is rarely 
seen outside the Fleet 
Air Arm, but there 
are many other uses 
for positive self-lock- 
ing devices. Such 
items as retractable 
undercarriages, bomb- 
telease gear, jettison 
hinges and gun 
mountings are a few 
examples which come 
tomind instantly. A 
device has been in- 
troduced by a British 


NNAAVAAAAARARAARARAARARAAN 
rvyv 





The “‘S-L ’’ self-locking device in 
the locked and open positions. 
The black circle represents one 
of the trunnions of an aircraft 
machine gun. 


frm recently which 
should find very many applications in the aircraft 
industry. 








Known as the ‘‘S-L’’ automatic locking device, it is 
the product of Self-Locking Mechanisms, Ltd., and in the 
form shown in our sketches it is applied to the mounting 
of an aircraft machine gun. In addition to the self-locking 
feature the device also incorporates a gun-recoil spring 
which has been found to relieve the aircraft structure of 
shock loads, not to mention that a substantial increase 
in the rate of fire was obtained. It was even found that 
aman could comfortably hold the assembly while the 
machine gun was being fired. 

To deal with the self-locking device first: this comprises 
a gunmetal saddle in which are incorporated two auto- 
matic locking units. From the sketches it will be seen 
that each of these units has a double cam and a two- 
stage cam follower or slide. The upper sketch of the lock- 
ing mechanism shows the member to be secured in the 


New American Trainers 


OLLOWING the assurance given by Maj. Gen. Arnold some 
months ago, that there would be énough trained pilots to 
man the Air Corps’ bombers under the ‘‘ 500-bombers-a- 
month '’ programme, our contemporary, American Aviation, 
gives details of two new advanced training types which have 
just been delivered. Known as the AT-9 and the AT-11, the 
two new types were designed and built by the Curtiss-Wright 
Corporation’s St. Louis factory and the Beech Aircraft Corpora- 
tion, Wichita, Kansas, respectively. Both are all-metal low- 
wing monoplanes with retractable undercarriage. 

“The Curtiss AT-9,"’ our contemporary states, ‘* with a top 
speed of more than 200 m.p.h., accommodates a crew of two 
but has provision for four, amd incorporates the performance 
and operating characteristics of larger multi-engined tactical 
craft, including numerous instruments. It will be manu- 
factured in ‘large numbers’ im the nearly completed Curtiss- 
Wright plant at Lambert Field, St. Louis. 

“The Beech AT-11 will be used for specialised training of 
bombardiers and gunners. It is equipped with flexible guns 


and bomb racks for the instruction of a crew of three or four 
men, depending upon the instructional mission. 
delivered by 
engines.” ~ 


Power is 


nine-cylinder, 450 h.p. Pratt and Whitney 


FLIGHT 


HERE are in an aircraft a great number of parts 
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LOCKING 


A Device Which is of Special Interest for Aircraft Gun Mountings, but with 
Many Other Applications 


locked position. The claws of the hinged cam member 
hold the part securely, being prevented from opening by 
the two cams. A release lever having a curved trigger 
serves to open the jaws. Depression of the lever forces 
the front part of the cam slide back and compresses the 
spring. The shape of the slide is such that when it has 
moved back a short distance the cam is free to rise slightly 
and in doing so permits the claw to drop. The pressure 
of the release lever, and of the spring between the two 
slides, forces the second slide back, thus opening the claws 
wide and ejecting the member to be released. 

Our perspective sketch shows the locking device applicd 
to a machine-gun mounting. The claw can be seen just 
to the right of the threaded mounting bolt, and the end 
of the rear cam slide is seen projecting through the casing. 
The trunnions of 
the gun are held 
between these two. 

The recoil part 
of the mechanism 
comprises the 
main support of 
the cam assembly, 
working in a slide, 
an adjustabk 
spring which con- 
trols the amount 
of travel of the 
gun, and a rubber 
buffer which takes 
the shock when 
the gun returns to 
its forward posi- 
tion. 

An interesting feature of the gun-mounting unit is the 
ease with which the gun can be shipped and unshipped. 
After the gun has been taken off the aircraft for cleaning, 
etc., or has been temporarily removed from its mounting, 
it is re-mounted instantly merely by offering it up to the 
open jaws, which snap shut as soon as pressure is applied 
by pushing the gun forward. 

Particulars of other models of the “‘S-L’’ automatic 
self-locking device may be obtained from Self-Locking 
Mechanisms, Ltd., whose offices are at Grand Buildings, 
Trafalgar Square, London, W.C.2 





The “ S-L ’’ self-locking device applied 
toa non-recoil machine gun mounting. 


The Airscrew Shortage 


4 ROM the same source we learn that a certain amount of 
criticism has been levelled at American airscrew manu 
facturers, mainly the Curtiss-Wright Propeller Division, com 
plaining that aircraft have been held up in large numbers whil 
waiting for airscrews. It is explained that the company hacl 
a difficult task to tackle, and that at first the hollow-stec! 
airscrew had to be made in small quantities, as the orders did 
not justify the laying down of a large plant with quantity- 
production machinery. Now, however, this has been remedied, 
and the firm has received Government assistance in the form 
of machine tool priorities, so that before long the output of 
hollow-steel blades should catch up with requirements 
Reference is also made to a new steel airscrew which, like 
the Curtiss, is to have a hollow hub through which an aircraft 
cannon can be fired. This new blade comes from the Aero- 
products Division of General Motors and may be offered for 
service on the Bell Airacobra as an alternative to the Curtiss 
Four-bladers are said to be in production for the Martin B-26 
medium bomber and the Republic P-47 Thunderbolt fighter. 
An American newspaper story stated some time ago that 245 
Bell Airacobras were ready for delivery except for airscrews 
and machine guns It has now been officially denied that 
40 Airacobras had been held up by the airscrew shortage. 
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HERE 


AND 


THERE 


Fighter-Pilot Artist 

HE West Riding of Yorkshire 

squadron of Fighter Command is 
rapidly collecting its own portrait gallery 
The artist is a 20-year-old fighter pilot 
in the squadron. Paintings by him were 
exhibited in the Royal Academy in 1938 
and 1939. 

He recently showed paintings in the 
art exhibition held at station head- 
quarters. His pictures were hung along- 
side works by Augustus John, Walter 
Sickert, and other prominent artists 

The pilot was educated at Repton and 
the Royal Academy School, joined the 
R.A.F.V.R. on the outbreak of war, won 
his wings in Rhodesia under the Southern 
Rhodesian Training Scheme, and has 
flown in sweeps over France 


Cans and Cabbages 

HERE is a station of Technical Train- 

ing Command, R.A.F., at which 
there is a school of instruction for crafts- 
men in metal work. 

The officers’ mess of that station has 
probably the finest set of beer tankards 
in the whole of Great Britain Every 
one of those handsome ‘‘cans’’ was 
made in spare time in the metal workers’ 
school. 

This is just an instance of the self- 
contained efficiency of the R.A.F. There 
is scarcely anything which this station 
does not provide for itself; in fact, during 
this year, it grew 70 tons of potatoes 
and 60,000 cabbages on ground between 
the camp hutments 


Lunch to Sir F. Shelmerdine 
N EMBERS of the Guild of Air Pilots 
and Air Navigators of the British 


Empire recently gave an informal lunch 
to Lt. Col. Sir Francis Shelmerdine, the 


retiring Director-General of Civil Avia- 
tion at the Royal Air Force Club 

Those present included Capt. P. D 
Acland, Mr. W. Austin Balls, Sir Alan 
Cobham, Sqn. Ldr. A. M. Diamant 
Capt. O. P. Jones, Capt \ G 
Lamplugh, Wing Cdr. ( A. Pike 
Sqn. Ldr. R. C. Preston, F/O. R. J. B 
Pearse, Flt. Lt. H. A. Roxburgh, Sqn 
Ldr. E. H. D. Spence, Sqn. Ldr. R. H 
Stocken, Sqn. Ldr. N. H. Woodhead and 
Mr. L. A. Wingfield 

It was announced that Mr. Peter Reid, 
decd., a former Commander of British 
Airways and a number of the Guild, had 
left. {100 to the Benevolent Fund, and 
his navigational instruments and sextant 
to the Guild. 


Radio Men Wanted 


HERE is an urgent need for civilian 
radio operators at ground stations in 
this country where modern radio equip- 
ment is being used for work of national 
importance, including essential life-sav- 
ing services. This work is not only of 


absorbing interest in itself, but in addi- 
tion it 


provides practical experience 
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ON THE ICE: 


A refrigerator at the Douglas Aircraft works where the effects of 


low temperatures and rare air on crews and instruments can be studied. A tempera- 
ture of 104 degrees below zero can be attained. 


which should be of great value in post- 
war days when flying for business or 
pleasure will surely be within the reach 
of nearly everyone and will call for the 
provision of radio ground services on an 
extensive scale. 

Any qualified man who is interested 
in this work can obtain further informa- 
tion from the Under-Secretary of State, 
Air Ministry, 37, Julian Road, Bristol, 9 


R.A.F. Gramophone Records | 


N order to make R.A.F. service music 

available to stations, large or small 
in all parts of the world, a set of special 
H.M.V. recordings by R.A.F. personnel 
has just been issued 

Bands, which have been touring R.A.F. 
stations in the various commands, include 
a great many of peacetime’s leading 
musicians, a number of whom are in the 
R.A.F. Central Band and Orchestra, 
which has recorded the programme, 
and this is the first set of official record- 
ings of its kind made by any of the 
Services 

The set comprises ten records grouped 
under three headings: Ceremonial, Pro- 
gramme for a Guest Night, and Sunday 
Evening—the first of the three groups 
including ‘‘Trumpet Calls of the 
R.A.F.’’ and other essentially R.A.F 
music. R.A.F. choruses are also among 
the ‘‘ guest night ’”’ selection 

It was felt that remotely 
detachments, R.A.F. units in training 
overseas and units of the A.T.( none 
of whom are within the reach of the 
R.A.F. bands, will welcome 
records. All profits trom their sale are 
to go to the R.A.F. Benevolent Fund 


situated 


these 


Active Service Badges 
_ ANADA”’ worn on_ the 

shoulders of members of the Royal 
Canadian Air Force will remain solely the 
distinguishing mark of personnel who 
have served in an active theatre of war 
or those who are under orders for over- 
seas service, Royal Canadian Air Force 
Headquarters has announced 


badges 


The unconditional nature of enlistment 
in the R.C.A.F. eliminates any necessity 

is in the case of the Army—of distin- 
guishing between those who have volun- 
teered for service overseas and those who 
are engaged in service in Canada 
All members of the R.C.A.F. have volun- 
teered to serve the King anywhere in the 
world, and the special shoulder 
become necessary only to identit 
dians serving along with other Empir 
forces in some theatre of action 


, 
alone 


badges 


Cana- 


Recently the Army decided to provide 
“Canada ’’ badges for all personnel 
volunteering for overseas. service ti 
distinguish them from  thoss gaged 


solely in home defence 


New “Flight” Chart 


NEW and revised edition of the 
Flight Identification Chart of British 
Aircraft is now on _ sale Grouped 
according to type (fighters om bers 
flying boats, and advanced trainers), and 
with Fleet Air Arm aircraft marked 
lleet in red, the perspective illustra- 


tions present a general air aspect of each 
aircralt 


Excepting the trainers, these perspec- 
tives are accompanied by line drawings 
depicting side clevation, head-on and 


Particular characteristics 
mentioned in adjaceut text 
Iwenty-six leading types of aircraft ar 
included on the latest chart, which em- 
hodies nearly 100 illustrations ll 
Copies may be obtained from 


plan views 


also are 


Flight 


Offices, Dorset House, Stamford Street, 
S.E.1, ptice 1s. 3d. each, postage 6d. 


extra for single copies, 7d. up to three 
copies and 8d. up to six copies and 
through booksellers and newsagents. 


Save That Paper! 


\ HEN you are eagerly unwrapping 

your Xmas presents, remember 
that the paper around every parcel 8 
even more valuable to the country tha 


are its contents to you—and salvage tt 
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JAPAN IN THE AIR 


Her Aircraft Industry’: 15 Aircraft Works and 9 Engine Factories : 
Some New Fighter Types 


1941 


¥NROM previous articles in Flight our readers will know estimate, published last week, of 3,800 aircraft seems to 
k that there is no independent Japanese air force, but have been fairly accurate. 
® that the army and navy each has its own air arm. To show the possible trend of modern Japanese design 
They will also have some idea of the types of aircraft likely we publish drawings of two fighters. There is no confirma- 
to be still in service, although information concerning recent tion that they have gone into service, but they do seem to 
developments has been difficult to 
obtain. From German sources we STI CATS co yy 
have succeeded in digying out the fol- aie SH eae ° 
lowing facts and views, which are of 
interest in heiping to indicate modern 
trends and tendencies. 
/As mentioned in a previous article, 
pepe has mainly relied for her licence- 
iit types on German, Italian and to 
asmaller extent American designers 
nese air missions have spent 
much time in Germany, and as a re- 
sult the following German types are 
now in service: In the Japanese army, 
the Junkers Ju 86 and 87, and the 
Heinke] 111 and 112. Italy is repre 
sented by Fiat C.R.42 fighters, and 












in the A.T.27 the pilot sits between 











ah B.R.2o bombers. In addition the two steam-cooled V-12 engines of 
army has some Koolhoven F.K.58 1,250 h.p. each. 
fighters. Of American types men- 
stment tion must be made of the North indicate the lines on which Japan- 
cessity American N.A.16 reconnaissance ese designers are thinking. Both 
distin- monoplane and the Lockheed 14. are twin-engined (tandem) types, 
volun- The rest of the equipment is of with contra-rotating airscrews, but 
a Japanese design, much of it based the layout differs according to’ the 
vein upon foreign prototypes. engine type. In the A.T.27 the 
in te The Japanese navy appears to pilot sits between the two steam 
vadges have relied less on foreign and more cooled V-12 engines of 1,250 h.p 
Cana- on home-produced designs than the each. It is claimed that in this posi 
-mpire army. The rivalry between the two tion not only is the pilot on the 
services has no doubt played a part centre of gravity, and, therefore, 
rovide in bringing about this distinction. subjected to a minimum of accelera 
sonnel The German source from which we tion, but that he is protected front 
7 quote estimates that the combined and back by his engines, or alter 
os air strengths of the two services is natively two armour plates could be 
in the neighbourhood of 3,000 air used as protecticn for pilot and 
craft. That statement was pub engines alike. The wing area of th« 
lished last July, so that our own A.T.27 is given as 237 sq. ft. and 
of the the empty weight as 8,ooolb. With 
3ritish ' : el a disposable load of 3,60olb. the 
ouped (Right) A Mitsubishi 96 co- all-up weight becomes 11,6o00lb., 
nbers operating with the Japanese Navy. hich would give ing loading of 
a ton) Tho Quadies o0. Ghith which would give a wing loading o 
varked said to have two air-cooled radials 49 Ib./sq.ft.! A range of 1.250 
uses in tandem. The exhaust stubs do miles is claimed, and the top speed 
t each not appear to bear out this state- is said to be 410 m.p.h. 
ment. A speed of 478 m.p.h. is The other new fighter design, 
rspec- claimed, but appears very unlikely. the Suzukaze 20, is based on two 

wings radial air-cooled engines of 1,200 

— h.p. each. The short length of the 
“an radials has made it possible to keep the 
fc a pilot behind the engines in a position 
h em somewhat reminiscent of the American 
i Gee-Bee racer. It is a much smaller 
Flight machine than the A.T.27, with a wing 
street, area of 144 5g. ft. a loaded weight of 
e 6d. 6,300lb., a wing loading of 44 Ib 
yer sq. ft., and a claimed top speed of 
. = 478 m p.h. 

: Other new fighter designs of more 
orthodox conception are the 1.K.4 
and the T.K.r1r9, the former a twin- 

pping engined twin-tail monoplane and the 
latter a single-engined machine of 


\ 


(Continued al foot of next page.) 
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Correspondence 


The Editor docs not hold himself re spons ble 


jor the views expres 


sed by correspondents The names and addresses of the w 


not necessarily for publication must in all cass s accompany letters. 


RANGE AND FUEL ECONOMY 


Conditions for Maximum Distance 


N R. HININGS’ statement, in his article on Range and Fuel 

Economy, to the effect that maximum range is not ob- 
tained at maximum L/D ratio, is somewhat difficult to recon 
cile with the following simple argument: 


Petrol is liquid energy; energy is the capacity for doing 


work; work is force XdiStance; the force required is equal to 
the drag of the aircraft. Since the lift is fixed, being equal 
to the weight, the drag is least when L/D is greatest There- 
fore, for a given distance, maximum L/D corresponds to least 
work, which means least petrol. The less petrol you use per 
mile, the further you can go per gallon 

There are, of course, complications «due to airscrew efficiency 
and engine economy, and Mr. Hinings may have been think- 
ing of these, though he does not say so, and the fact that he 
goes on to say that ‘‘H.P. required at maximum L/D 
ratio is the minimum to sustain level flight suggests that 
he does not mean to say s 

Power, they say, is force x velocity; if so, it can easily b 
shown that the power required for level flight varies inversely 
as C,3/2/C,; this is, of course, not the me as either L*/?/D or 
L/D. W. E. HICK 


CAMERA CURIOSITY 
Relation of Airscrew and Shutter Speeds 


hoolboy in Flight of December 4th 


above inte ts me is I have observed the 


HE query of puzzled S 
regarding the 
peculiarity myself for some years 


I humbly venture to offer my theory regarding this strange 
similiarity in airscrew position 

Briefly, the phenomenon is dependent upon the relationship 
of airscrew speed /camera speed 

Choosing an engine speed of 2.800 r.p.m., which is 46.666 
r.p. sec then, ignoring any reduction gearing, the airscrew 
must rotate 46.666 r.p. sec. also 

Thus 

For one-bladed airscrew blade passes any point in its 
swept circle. 46.666 times per second 

For two-bladed airscrew, a blade passes 93.332 times pet 
second 

For three-bladed airscrew, a blade passes 139.998 times per 
second 

For four-bladed airscrew lade passes 186.664 times per 
second 

In the case of the three-bladed airscrew, a blade is seen 
across the line of sight 139 998 (use 140) times per second 


then whilst 


/ 
feast 


Assuming a camera shutter speed of 1 / rooth sec. 
shutter is open an airscrew blade must come 
once (actually 1.4 times). 


In view of the fact that a 


into view al 


blade is most clearly discernable 


when viewed ‘‘ broadside on,’’ then whilst the shutter is open 
the blade is bound to record itself upon the film or plate 
Sometimes the airscrews appear in the horizontal position; 


JAPAN IN 


Cane'nded 


arance, but with the twin row radial 


orthodox outward app 
placed some way back in the 
system not unlike that of the De 


by a duct 
Albatross 


fuselage and cooled 


Havilland 


According to our German source, Japan recently had 
fifteen aircraft factories and nine engine works These are 
said to very up-to-date in their planning and organisation 
and to be equipped with the very latest machinery. The 
most important works are said to be the following (their 


name) :— 
and engines) ; Kawan 


ing boats Kawasaki fighters. 


products being shown in parentheses after the 
Ishkawajima 
ishi (sé 


(reconnaissance aircraft 
aplanes and fly 


in fact, 
dependent 
taken. 

For a two-bladed 
whereas for a three 
two are indistinct. 

In the case of four blades, I should imagine that two « 
blades are clearly seen (like the two-blader). 

As for our old friend, the ‘‘ contra~prop’’—heav 
knows! ! 

I would appreciate the furious comments upon this « 
mine from my fellow-re NORMAN S. AS 


in any common position—this position being 
upon the position from which the photog 


are clear] 
but t 


both blades 
blade is 


airscrew, 


-blader, one clear 


-aders 


CONTRA-ROTATING AIRSCREWS 
Torque Effect in Differing Designs 


“HE writer has read the recent opinions in regard 
torque from contra-rotating airscrews with 
interest. The situation is actually somewhat 


some of your correspondents indicate 


cons 


less sin 


I 


1941 


entirely 


flort of 
TON. 


to the 
rable 
le than 


As the engineer responsible for the design policy tually 
pursued in one of the best-known types, it was necessary for 
the writer to undertake a complete investigation the 
principles to be used. 

When this was being done, many of the propositions put 
forward by your correspondents came up for examination and 
several very attractive-looking fallacies were eliminate 

In general, if an engine has one airscrew mounted on it 
then the airscrew reacts on the air, the air reacts on the air- 
crait, the aircraft reacts on the engine and the engine reacts 
on the airscrew, thus completing a torque circuit 

If the engine has two airscrews mounted on it rotating in 
opposite directions, then two torque circuits are established 


build bombers 





and the algebraic sum of the torques at any one point st 
be checked to see what the actual torque exerted at that point 
amounts to 
If the engine drives the two airscrews through a differential 
gear, then the torques exerted by the two airscrews the 
ir will be equal and opposite, and hence the torque exerted 
by the air on the aircraft will be zero, and this will « ue 
to be the case even though there 1s a large difference speed 
between the two airscrews 
If both airscrews are positiy ely lriven at equal sp or 
in a fixed-speed ratio, then the coseye s exerted by the airscrews 
on the air are not necessarily equal and the torque exerted by 
the air on the aircraft will be equal to the difference en 
the two airscrew torques 
It is for the designer to decide which system is preferred to 
suit any given pitch nging mechanism and set of um- 
stances 
War conditions make it undesirable to explain the tual 
choice which has been made, but when normal time me 
round again and such matters become generally known and 
studied it will be found that the system selected for the sent 
types is the right one for the actual conditions met h at 
the present time H. N. CHARI 
THE AIR 
m page 469 
bombers and engines Nakajima (aircraft engi ind 
military aircraft of all classes Mitsubishi (fighters and 
engines) The latter firm has four large works [hese are 
the older firms. Among the new may be mentioned Hitashi 
aire raft and engines); Watanabe (landplanes and sea 
planes); Masada (aircraft); Nishii (Italo-Japaness ef- 
taking for the production of Fiat aircraft) ; Nipp . 
planes) ; and Showa ircraft) 
The German writer does not appear too well inf d 
For example, he fails to indicate that Mitsubis! |so 
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ENERGY 


Some Introductory Notes and Examples for Students 


By H. PARKINSON, A.F.R.Ae.S. 


HE complete or firm structure is one with just 

sufficient members to keep it rigid under any well- 

defined system of external loading, and the forces 
in the individual members may be directly found by any 
of the methods usually applied to statically determinate 
structures 

When the number of members is in excess of that required 
for the firm structure it is statically indeterminate, or 
redundant, and strain energy is a method used for solving 
the various forces. Other variations of the subject title 
are Elastic Strain Energy or the Theorem of Least Work, 
the latter being a description of Castigliano’s second 
theorem. 

Due to the redundancy of the aircraft structure, under 
the varying conditions of external loading, it is necessary 
to trace the forces in the alternative load paths for two 
purposes. The first is to determine the maximum forces 
in the structural members when the sizes are known, the 
second to use to the fullest extent in design members 
primarily introduced to meet a particular form of 
loading 


In the first case, the presence of redundant members 
may give rise to an increase or decrease of certain forces 
estimated on the basis of a firm frame. A simple example 
of this is shown later. In the second case, consideration 
of all available members may help in the direction of 
minimum structural weight when the size can be modified 
by progressive trial and error. 


Definition of Strain Energy 


If any member be stressed within the elastic limit a 
certain elongation (or contraction) will become apparent, 
and on removal of the load producing the stress the member 
will return to the original length. We see then that a 
certain amount of 
work is expended 
m producing’ the 
elongation, and it is p 




















evident that this 
work must be stored . S 
mn the elongated ao SN 
member in a form 6 SS 
of potential energy SS 
Referring to Fig SY 
1, if the member SSSSS 
be elongated by the © 2s ae 
amount DN, within Fig. 1 


the limit of propor- 
tonality under the action of load P, then the work done is 
Tepresented by the shaded area. 


If, P = load 
e = elongation 
and w = work done 
Pe 


w= — 
; 


This is the quantity known as strain energy. 
Let W = total work done on the structure 
W,, Wy, Ws . . . = work done on each member. 
Then W=w4w,+w4w, +2, 
It should be noted that the basis o! the foregoing is the 
law of proportionality between stress and strain, and as 


Such it only holds good within the elastic limit. For 
Stresses beyond the elastic limit a certain amount of the 


work done on the member is expended on producing the 
permanent set and cannot be recovered. 


Theorem of Least Work 


When the disposition and number of members is such 
that the forces may be taken in more than one way, this 
theorem provides that the total work (W) done on the 
structure is a minimum. 

Data Required for stressing.—In addition to the structure 
diagram and extcrnal loading we see from the foregoing 
that the cross-sectional area, and material, of the members 
must be known beforehand. In view of this it is necessary 
to make some provisional estimates, the final size being 
fixed on a basis of trial and error. 

Example 1—We ate required to find the loads in each of 
the tubes illustrated in ig. 2. 





























The tubes, are of equal length 6000 lb. 
and cross-sectional area, the 
centre tube being of steel and . 
the two outers of dural. The 
load is applied concentrically : i 
7 i 
with the centre tube, and the | 
link plates are assumed to have 
no deflection under load. at , 
E for steel = 30 x 10° 4% x 226 j 
Ib./sq. in STEEL " 
FE for dural 10.5 X 10° | & 
Ib./sq. in | 
‘4 32x 226 |! 
As there is no deflection in the DURAL 
link plates, the elongations of all CT tt | 
the tubes are numerically equal | 
Let P Load in any one tube 
L = Length Y 
; 
A = Cross-sectional area 
e Elongation 
Pp 6000 Lb. 
We have, stress = 
. ” A Fig. 2. 
strain a 
ts 
1 E stress PL PL 
an : ———-$ == OF ¢ = —— 
strain Ae AE 
It Pp = load in each dural tube 
Ps = load in steel tube 
Ep = E for dural 
Es = E for steel 
Tl PoL PsL 
-n —- = >> 
' AEpb AEs ’ 
and 2Pp + Ps = 6,000 lb. (applied load) 
or Ps = 6,000 — 2Pp 
I'rom the definition of strain energy 
Pe 
w= — 
2 


Therefore, work done by both dural tubes 
Pp PoL 
(= ‘ iE) 
Pp*L 


. Ps. Cal Ps*L 
Work done by steel tube = > X cET = ZAR; 





As Ps = 6,000 — 2PpD 
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‘ -a Pp?L (6000 — 2Pp)*L 
W (total work done) = AED es) F 
Substituting known values 


Ww Pp? x 12 (6000 — 2Pp)*? x 12 
~ 064 X 10.5 X 10°" 2 Xx .064 X 30 X 10° 
= .00001785Pp? + .00000312(36,000,000 — 24,000 Pp 
+ 4Pp*) 





.00001785 Pp*? + 112.5 — .0748 Pp 
— .00001248 Pp* 
W = .00003033 Pp? 112.5 — .0748 Pp. 

From the theorem of least work we know that W must be 
a minimum, so that it is necessary to find the value of Pp 
which will satisfy this requirement. Valucs for Pp are 
assumed and W is found from the above expression, this 
work being tabulated below 























Pp 1,000 | 1,100 1,200 
| | - — 
_|———— ‘ = mis 
W 68 66.7 66.3 66.5 67 
These quantities 
: ~ 68 a 
are plotted in Fig. 3, 
from which it is seen 3s 
that Wisaminimum ¢ 5 
when, § 
—< = 
Pp = 1235 Ib. 
Therefore, 67 — 
Ps = 6000 
— (2 X 1235) 
= 3.530 lb. 





The work involved 1235 | 




















¥ . we 7‘ aa 
inconstructing Fig: 3 Smo) ae, a HO) i 
simple differentiation mA y 
of the expression, rig. 3- 
W = .00003033 
Pp? 112.5 — .0748 Pp 
As W will be a minimum when, 
dW 
aPp= ° 
00006066 Pp — .0748 =o 
.0745 
Pp ———_ =_ 1,235 lb. 


00000000 


Chis particular example can also be solved as follows: 

















PoL PsL 
AEpb AEs 
PoL (6000 — 2Pp)L 
AEp AEs 
Pp (6000 — 2Pp) 
Ep Es 
30 xX 10°8Pp 
ad i a eng = 9000 — 2Pp 
10.5 X 10 
4.86PD = 6000 Pp 1235 Ib 
’ 
Example 2.—To find 50° 
the forces in the re- ‘ aia aia “> 
dundant __ pin - jointed 


frame shown in Fig. 4, 
the procedure is as fol 
lows. 

A redundant membe: 
is selected, in this cas« 
CB, and the forces in it 
are represented by F 
Expressions are now 
found for the forces in 
AD and CD in terms of 
the applied load of 500 
Ib. and the force F, 
these being obtained by 








<? 





500 lb~<t— 


Fig. 4. 
All tubes 1.25in, O/D x 20G steel. 





the ordinary triangle of forces. 
are also determined, this information being tabulated thus: 


The lengths of the members 
































| | Length 
Mem- | Force due Force due | Total of 
ber to F | to 500 lb. | Force Member 
AD | + .92F | — 1070 +.92F — 1070 53.9" 
DC —1.72F | +1000 Ib. —1.72F + 1000 50.25” 
BC — | r F 8.3" 
Minus sign denotes tensile force. Plus sign compressive 
force 
Let P = torce in member 
- P?L 
Then work done on each member = AE 
Work done on AD 
I - 
SAR 92F — 1070)? X 53.9 
I > ~ 
SAE 846°? — 1970F + 1145000)53.9 
I > ~ 
SAR (45 6F? — 106000] 61700000) 
Work done on DC 
I “a 
AR (1000 —1 72F)* x 50.25 
I 
* iE (1000000 — 34 joF 2.96F?) 50.25 
I ~ ~ 
AE (50250000 — 173000F 149F*) . 
' ‘ I a 
Work done on BC = SAE 58.3F° 
Total work done on frame = W 
, I R . 
W SAR 45 6F*? — 106000F + 61 700000) 
F+140F 
+ Tar (50250000 — 172000F + 140F * - ~-(<8 
2AE ‘Y°*9 73 4 2AE” 3F4 
I Ls 
W = SAR (252 oF? — 279000F +4 111950000) 


As illustrated in the previous example, a number of value 
should be assumed for F (Pp in previous example) and the 
corresponding values of W found from the above expression, 
A graph of F against W is then plotted and the lowest 
value of W read off to find F ‘ 

Completing the remainder of the work by simple differ 
entiation 





* - 
W is a minimum when 5 
dw 
~ oO 
dk 
dNV I 
= — (epoc RE — =Q0% 
71 2AE 505-< I] 279 100} : 
l ' I 
- 505.51") — - 279000 . 
2AE? 2Ak \“/* ; 
E 279000 i ‘ 
= a> “ne <i Ge ) & 
505.8 553 
F = Force in B.C. + 553 Ib. ; 
Force inAD = .g2F — 1070 = — 562 lb. : 
Force in DC 1000 — 1.721 50 |b. 
Example 3.—A_ simple 
comparison between the 
forces in a_ redundant 


frame and the equivalent 
firm frame is given by use 
of the previous example. 
Suppose the member DC 
be removed from Fig. 4 and 
the same condition of load- 
ing be applied (Fig. 5). 





CASAS 


The forces in the firm 


frame are: 





500 Lb. 


Member DC 
removed from Fig. 4. 


Fig. 5 
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Top member — 539 Ib. 
Bottom member + 583 Ib. 

In the redundant frame: 

Top member — 562 Ib. 
Bottom member + 553 lb. 

It is seen that the introduction of member DC has the 
efiect of increasing the forces in the top member and 
decreasing them in the bottom member. 

The aircraft structure is, of course, far more complex, 
but this elementary example serves to iilustrate the eflect 
of redundancies. 

Returning to Fig. 5, small discrepancies in the lengths 
of the members will not introduce any difficulties to the 
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operation of assembly, the onlv effect being a slight modifica 
tion to the geometry ol the trame. Ii however, a further 
member (DC in Fig. 4) of incorrect length be added, it will 
be necessary to deform the frame to facilitate assembly 
thus introducing initial stresses into the members. Stresses 
under this heading are algebraically additive to the normal 
stresses due to the external loads 

It is assured that no initial stresses exist in the frames 
chosen as the subjects of the examples worked above 


REFERENCES 
Strength of Materials, Morley. (Longmans, Green & Co.). 
Strength of Materials, Case. (Edward Arnold & Co.). 


LENINGRAD 


Te worst that Germany could do failed to pierce th: 
defences of Leningrad, shown in the picture bclow, 
which is one taken by the Luftwaffe. The city was founded 
by Peter the Great, who visited England in 1698 and took 
back with him to Russia some 500 engineers and skilled 
artisans. When war with Germany broke out in 1914 the 
name of the city was Russianised into Petrograd, and after 
the revolution it was changed to the present Leningrad. 


It will be noted from the photograph that the city is 
laid out in a modern manner, and that the rivers and 
numerous canals turn it into a collection of islands. This 
was of great advantage in the old days, but is of less 
importance against air attack. The canals and rivers are 
lined with grey and pink granite cmbankments. Features 
of special note are numbered on the picture and explained 
in the inscription. 





1, The Peter and Paul fortress, with the golden-spired church of St. Peter and Paul behind it. 2, The arsenal. Opposite, on the 
South bank of the Neva, is 3, the Winter Palace, residence of the former Tzars. Near this is the Hermitage, the world-famous 
art gallery, built by Catherine II. 4, Dekabrist Square, with the magnificent equestrian statue of Peter the Great. 5, The 
imposing Church of St. Isaac of Dalmatia. 6, The Prospect of 25th of October, formerly the famous Nevsky Prospect, in which 
Stands, 7, the Alexander Theatre. 8 is the main railway terminus for Moscow, and 9 the terminus for the railway to Finland. 

to is the Nevka River and 11 the Neva. 12 is a suburb of Leningrad, called Viborg. 
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Hurricanes lined up on an Icelandic aerodrome. 


Royal Air Force and Fleet Air Arm 
and Announcements 


destroyed five hostile aircraft, bringing his tota! 
Awards victories to at least 18, three of which were gained 
10 ‘ at night. 
HE KING has been graciously pleased to ap BAR TO THE DISTINGUISHED FLYING Cross 
prove the following awards in recognition of Act. Fit. Lt. E. B. Mortimer-Rose, D.F.C., No 
gallantry displayed in flying operations against the 234 Squadron.—This officer is a relentless oye 
— nolan ep ee spiring fighter pilot. He has participated in evers 
DISTINGUISHED SERVICE ORDER. operational sortie undertaken by his squadron, 
Wing Cdr, R, G. Yaxtey, M.C., D.F.C., No. 272 and, many times, has carried out individual attacks 
Squadron.—Since the operations in the Western in enemy occupied country with great success 
Desert commenced this officer has led his squadron Fit. Lt. Mortimer-Rose has destroyed at least 
with conspicuous success. Enemy airdromes, as seven and damaged a further nine enemy aircraft 
far west of the battle area as Benghazi, have been DISTINGUISHED FLYING Cross 
attacked daily and other serious damage has been Sqn. Ldr. G. Ff. PoweLt-SHeppon.—This officer 
inflicted on the enemy. On the opening day of 
the operations a number of Junkers 52 aircraft 
carrying troops were encountered and seven of 
them were shot down 
In addition to a daily toll of enemy aircraft 
destroyed, heavy casualties have been inflicted on 
ground ccews, while lines of communication 
been harassed and petro] tankers set on fire 
gether, within a space of six days’ operations, 
fewer than 46 of the enemy's aircraft were 
stroyed. Much of the brilliant success achieved 
can be attributed to the courageous leadership and 
determination displayed by Wing Cdr. Yaxley 
Throughout he has set a magnificent example 
Sqn. Ldr. D. E. Gittam, D.F.C., A.F.C., R.A.F.O., 
No. 615 Squadron.—This officer has led the squad 
ron with conspicuous success against enemy ship 
ping, which, escorted by armed ships, were passing 
through the Straits of Dover. He has participated 
in every attack, and has displayed fine leadershiy 
and enterprise 
Throughout, Sqn. Ldr. Gillam has displaved great 
daring and he has set a magnificent example which 
has undoubtedly contributed materially to the not 
able successes achieved 
Act. _ Fit Lt R P STEVENS D.F.C.., 
R.A.F.V.R., No. 151 Squadron.—This officer has 
shown himself to be a fearless and outstanding 
night fighter pilot. One night in October, 1941, 
flying at sea level, he intercepted a Junkers 88 off 
the East Anglian coast. The raider immediately 
turned and flew towards the Continent at max 
mum speed, but Fit Lt, Stevens gave chase and 
slowly overhauled 
The raider then opened fire with his guns and 
began to drop his bombs singly. . Columns of 
water were shot up as a result of the explosions, 
but Fit. Lt. Stevens swerved round them and, 
closing in to short range, shot down the enemy 
aircraft at almost sea level He has destroyed 
at least 14 hostile aircraft at night. 
Second Bir TO THe DisTINGUISHED FLYING 
ROSS. 
Act. Fit. Lt. D. A. McMutten, D.F.C., No. 26¢ 
Squadron.—This officer has participated in opera Wing Cdr. F. S. E. Stapleton, D.F. C., 
tional sorties over occupied France and I< Hand, who was recently awarded the D.S. O. 
and has always evinced the keenest desire to eng He is wearing a German life jacket 


the enemy. Since being awarded a Bar to the D s : . 
tinguished Flying Cross, Fit. Lt. McMullen has which he keeps as a souvenir, 
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News 


has been engaged on operations almost since he 
war began ‘Hie served with a fighter sqgadran is 
the Middle East theatre of war until June, 1940, 
when he returned to this country and took part 
in the Battle of Britain. In July, 1941, Sqn. Lae 
Powell-Sheddon was posted to Malta, where be 
formed the night flying unit which has since 
formed sterling work in the night defence of Malta 
By his great and energetic organising 
together with his courage and initiative 
Sqn. Ldr. Powell Sheddon has 
rially to the successes obtained. 
at least five enemy aircraft, 
destroyed by him during the tle of Britain. 

Act. Sqn. Ldr. P. W. LEFEVRE, No 126 Sq 
ron.—This officer has shown the utmost devotion 
duty over a long teriod of operational flying, 
which he has destroyed several enemy aircraft. 
carried out over 250 hours’ flying on convoy p 
over the North Sea, as well as participating 
other operational missions. Sqn. Ldr. Lefevre 
participated in operations in the Middle East, 
in July, 1941, he attacked an Italian E-boat, ¥ 
was forced to surrender 

Major J. F. Brirz, 8.A.A.F., No. 21 Squadromay 
This officer, who displayed brilliant leadership Be 
the East African campaign, continues to show 
standing qualities both as a pilot and flight come 
mander, and has led several attacks on targets 
the Bardia area with distinction. On one oveai 
when in formation with another aircraft, during 
bombing attack on Bardia. both were attacked 
two Messerschmitt 109s. The attackers shot 
one of our aircraft, but Major Britz fear 
closed with the enemy and shot one of them de 
and, skilfully manceuvring his aircraft, enabler 
rear gunner to shoot down the other one. Throws 
out, this officer has displayed great courage 
initiative and set an inspiring example 

Act. Fit. Lt. D. C. Pascarn, No. 38 Squadrom 
This officer has completed many operat 
ties, involving some several hundred hours’ fiving © 
He is an outstanding pilot, whose complete im 
lessness and determination have set a fine exam 
One night in August, 1941, he participated in 
attack on shipping in Tripoli harbour, releasing 
bombs from a low height and scoring a bit a 
ship which was already burning, causing 4 
fire to break ont. He also attacked other ship 
outside the harbour On another occasion am 
his engine failed 50 miles from his base, Fit. 
Pascall succeeded in making a safe landing wit 
damaging the aircraft 

F/O. A. D. ALEXANDER, No. 108 Squadram 

1is officer has been almost continually engaged 
operations for ‘the past fifteen months He 
arried out manv operational missions, some 
which were attacks on important targets in 
many and occupied territorv In the Middle & 
theatre of war he has carried out attacks agaa 
various targets, especially during the Iraq Op 
tions, with great skill and determination. Thro 
out F/O. Alexander has displayed high courage 
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When peace comes again to the world When petrol 
is unrationed and in plenty for business and for pleasure. 
Then, as in the past, Bendix will be on the job. In the 
meantime, development continues and valuable experi- 
ence under the most searching conditions in many 
climates is being obtained tor Bendix brakes and other 
products 


BENDIX 


BRAKE SPECIALISTS 
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COLD ROLLED METAL SECTIONS 
FOR EVERY PURPOSE 





Cold Rolled Metal Sections 
for every purpose, and we 
mean for every purpose, be- 
cause we can roll strip 16° 
wide and up to9 gauge. New 
uses for these sections are 
being found every day in 
every industry, and are in a 
number of cases replacing 
fabricated steel. No matter 
how complicated the channel 
you require, Brockhouse are 
past masters at the art o! 
surmounting difficulties. 


This is one of the activities 
of the Brockhouse Organiza- 
tion, others are too numer- 
ous to enumerate in this 
advertisement, but if it 

anything made of metai 
whether iron, steel or non- 


ferrous, there is a branch of 





the Brockhouse Organization l . i fi * Hi f] IK E 


THE NAME THAT CARRIES WEIGHT 


that can make it for you. 








EXPORT DIVISION 








J. BROCKHOUSE & CO. LTD. xy) 


WEST BROMWICI! - STAFFS. wy 
TRADE MARK 
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THE SPERRY GYROSCOPE CO.LTD, 
GT WEST RD BRENTFORD, MDDX 






















MASTER CONTROL 
CARBURETTER 







Control 













Incorporating three-stage 
Variable Datum Boost 
Contro! and two-stage 
Automatic Mixture 







COCKPIT CONTROL 
(interlocking Throttle 
and Mixture Levers) 
Incorporating, as required, 
landing light levers, bomb 
and firing switches, fuel 


propeller controllers, etc. 
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PORTABLE ELECTRIC TOOLS 


% Talk to any old lag—he’ll tell you, even prison life isn’t what it out is to see so many people 
used to be. The craze today is for speeding-up everything. Why even still using ordinary hammers 
the output of a convict has to be stepped-up by what they call modern and chisels and things; especially 
methods. Work is supposed to be easier with these new gadgets, but when men who can afford to know 
your’re serving a long term you get so used to the old ways of doing better. I should like to 
things. Of course if you’re making a get-away and can come know what other electric 
by one of those Black & Decker Electric Hammers, that’s tools Black & Decker 
different. A hole can be made in the thickest wall ina matter make. Never know 
of minutes, whereas it used to take months of scratching when they may 
away with our old methods. What beats mesince I’ve been come in handy. 


Write for Catalogue No. C.30. 
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NORTH AMERICAN AVIATION, INC. 


INGLEWOOD, CALIF., U.S.A. *& Dallas *& Kansas City 
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THE FERRY PILOT 


His wide experience is invaluable in his work 
which entails flying a great variety of types 
But whether it is a light aeroplane or a four 
engined giant he knows that Rumbold equipment 
always ensures the maximum comfort for himself 


or those who fly with him. 


L. A. RUMBOLD & CO., LTD., KILBURN, N.W.6 MAIDA VALE 7366/7/8 


Specialists in light metal structural work, aircraft furnishing, draughtproofing, soundproofing and thermal insulation 





PILOT HARNESS 
PARACHUTES. 
BALLOONS 


also Wire, Rope Graves 
end Fabric Work 
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FLOTATION GEAR & 
PNEUMATIC DINGHIES ~ 
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IT’S AN EXPERT’S JOB— 
Let the experts do it. Un- 
usual skill in the fabrication 
of Aircraft Tanks and Com- 
ponent Parts in Aluminium 
Duralumin and, Copper. 
High grade cyaftsmanship— 
nothing less can satisfy 





SHEET METAL DEPARTMENT 
WINDSOR STREET, CHELTENHAM 


Clinton-Wall Telephone: Cheltenham 52806 


























ON THE DRUM PLEASE TO HELP 


MRS. CHURCHILL’S AID TO RUSSIA FUND 


Your contributions are urgently required for much needed medical supplies and we cordially give this 
Space to appeal to everyone to give most generously. Gifts will be gratefully acknowledged by the 
WAR ORGANISATION OF THE BRITISH RED CROSS SOCIETY. ST. JAMES’S PALACE. LONDON, S.WI 


@ tHe ‘OPPORTUNITY IS TAKEN TO WISH THE RAF. PERSONNEL IN RUSSIA THE 
COMPLIMENTS OF THE SEASON AND A VICTORIOUS HOME-COMING IN 1942 


EXACTOR CONTROL CO., LTD.,  pPERKELEY STREET, LONDON, W.! 
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The highly specialised equipment being produced by the Industrial 
Refrigeration division of the Pressed Steel Co. Ltd. is contributing 
more and more to the nation’s war needs. Some of the more 
important uses of this new equipment are : 


@ Temperature control and air con- 
ditioning of gauge, tool and jig bering 
rooms. 

@ Extreme low temperature refrig- 
eration (-65°C) for shrink fits 
(Prov. Patent No. 3889/40). 


@ Low temperature test rooms for 
engines and test cabinets for instru- 
ments and materials to simulate 
stratospheric conditions. 


The application of Prestcold refrigeration ec 


@ Oil cooling—simple enclosed circuit 
oil coolers for heat treatment shops. 


@ The delaying of the age harden- 
ing of Duralumin sheet strip and 
rivets (Patent No. 531,681) which 
holds heat treated material ductile 
for days. 


@ Aliclasses of commercial refrigera- 
tion equipment. 


ipment to your particular problems 


is worth investigating. The unequalled metallurgical experience, the scientific 
research, and the enormous resources of the Pressed Steel Company are at your 
service. Consultations and quotations will be gladly given. 


REFRIGERATION IN ALL 


PRESSED STEEL CO., LTD., 
COWLEY, OXFORD 


iTS APPLICATIONS 


and at Power Road, London, W.4 
and Temple Strect, Bi-mingham, 1. 


for bush shrinking. 
aero instrument 
testing etc. 
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CORFIELD & BUCKLE LTD 
LONDON 





AERONAUTICAL ENGINEERS ¢ CONSULTANTS 
BUYING AGENTS FOR OVERSEAS 


TheRoyal Air Force 
Bence Fund 


Your generous su pport 
is urgently needed 


Please send a Donation to 
LORD RIVERDALE or 
BERTRAM T. RUMBLE 

Honorary Secretary 

R.A.F. BENEVOLENT FUND 

1, SLOANE ST., LONDON, S.W.! 

Cheques ond Poste! Orders showld be mode 

to The Reyot Aw force Benevolent Fu 


Emergency Head Office Address : Westbrook House, 134 Bath Road, Hounslow, Middlesex 


Hounslow 545/ 
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ELECTRICAL EQUIPMENT 
for AIRCRAFT 


includes : 








Starting equipments ; generators ; air compressors ; engine speed- 
indicators ; undercarriage and flap operating equipment ; petrol pump 
motors; Mazda aircraft lamps for landing, navigation, and interior lights. 


FITTED TO MANY WELL-KNOWN 
TYPES .OF AIRCRAFT 
Your. generous support 


Other BTH products include all kinds o! electric plant and 's urgently needed 


equipment ; and Mazda, Mercra, and Sodra lamps ; aerodrome, Phines senda Qanetion « 
industrial, and public lighting ; photo-electric, electron tube, pay ger 

and many other devices. RAF. BENEVOLENT FUND 
1, SLOANE ST. LONDON, SWI 
Cheques end Postel Orders should be mode poy: 
erie w The Reyot Aw force Benevolent fund 











THE BRITISH THOMSON-HOUSTON CO.,LTD. 


CROWN HOUSE. ALOWYCH, LONDON, w 

















DEVELOPMENT 


Steady and progressive development 
in civil aviation in past years 
guaranteed the present superiority of 
many British types. During this period, 
Croydon engineers were working in 
close collaboration with aircraft 
designers on the use of F.H.P. motors 
which would give higher output with 
a corresponding reduction in weight. 
To-day aircraft with their multifarious 
contrivances depend increasingly on 

the use of these motors— 

a fine tribute to Croydon 

foresight and development. 








Typical rating is hp. at CROYDON ENGINEERING CO. LTD. 
3,000 r.p.m. Overall length 72”: COMMERCE WAY. PURLEY WAY, CROYDON 
diameter 3". Weight 6/b. Telephone Croydon 4125/8 
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CONCENTRATION ON PERFECTION 





Aircraft having high-performance are fitted 
with Jablo wooden | ere blades because 


no other blades give rhe same combination of 


roperties or grea yates in service. 
prop gre NOY 


BLO 


WOODEN BLADES 


JABLO PROPELLERS LIMITED + MANCHESTER 17 


Al 
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AEROGRAPH ARITHMETIC 


MULTIPLY 


CE 
MULTIPLY your manpower by 
installing AEROGRAPH spray- 
painting equipment in your 
paintshops. It is at least five times 
faster than brushwork ... . it 
produces a superb finish and it is 
often the only way to treat 
“difficult” articles efficiently. 


Send for an AEROGRAPH engineer 


if you have an urgent finishing 


problem. 


= 
Sm 


SPEED UP WITH 


AEROGRAPH 


SPRAY PAINTING & FINISHING 
EQUIPMENT Write for \iterature to The Aerograph Co. 


Ltd., Lower Sydenham, London, S.E.26. Tel, Sydenham 6060 (8 lines) 
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EFFICIENCY 








NETTLEFOLDS 
LOCATING 
SCREWS 
e LAS/LY APPLIED 
@ RAP/D LOCATING 
© £/RM HOLDING 


MOST EFFICIENT 
AND ECONOMICAL 
LOCATING SCREW 
ON THE MARKET 


TU K KAL iN) y 


SEND FOR SAMPLES mm IMCL EM TARE TTT OM ee 
HEATH ST, BIBMINGHAMIB 





= ve means of pro- 
viding the flexibility required in control systems or for 


~~ other applications, including the transmission of power, 5 


where a positive ratio is required. A booklet “ T 


has been issued for the use of designers and draughtsmen, and 9 
reviews the most economical methods of a eS 
e hae ce 
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The above picture shows G.A.L. Rivet Clamps 
holding a metal skin in position. Maybe there 
is a use in your works for this important contri- 
bution to faster production 


SNAPPED into place with one 
hand, simply and quickly. 


* 
G.A.L. Rivet Clamps grip 


stressed skins firmly in position 
during riveting. 
* 
No slipping, no scratching, 
no detachable parts. 


* 


Large quantities of G.A.L. 
Rivet Clamps available for 
immediate delivery. 





GENERAL AIRCRAFT LIMITED | de :- Soles Oupt., Vanden’ Ais Pad, Malina pesdioul 
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When certain matters, now occupying 


the attention 


of this country; have been finally disposed of * 


LAGONDA will be ready to give the world 


a finer car than any yet known. 


LAGONDA 


LAGONDA MOTORS LIMITED, 


STAINES 


- MIDDLESEX - ENGLAND * REFER 
QUENTIN REYNOLD'S 
RRR SRI STP EI a RRO oe a A RRR RIES 


“DISCOURSE ON 
SCHICKLEGRUBER. 
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and after, after and before. The sequence is unimportant because the dura- 
blades of de Havilland all-metal airscrews are repairable, are being repaired. 
in large quantities every wetk. They withstand very severe treatment, some 
1 been repaired four, five, and even six times and gone into service again. 
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‘THE WAR IN THE AIR’ or W HE@RE RO 








THE CRATE 


AN OLD FASHIONED 
BUT USEFUL TYPE OF 
MACHINE NOT YET 
ADAPTED TO WAR- 
TIME REQUIREMENTS 





. - . te, 
2 Zz 


COPIES OF THIS DRAWING ARE AVAILABLE FREE ON APPLICATION TO HIGH DUTY ALLOYS LTD.. SLOUGH 
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Sectional Assembly 


A designer may wish to sub-divide his aircraft 












into sectional units for easier manufacture, over- 
haul, or for replacement after accident. He can 
do so in the knowledge that by the use of 
Avery couplings it is possible to connect 
and disconnect any pipe-line containing fuel, 
coolant, lubricant or hydraulic fluid, even under 


pressure, without loss of fluid or entry of air. 


AVERY EQUIPMENT LTD., ENGLAND 


AVERY 


couplings 











ALLIMBI“IT TE. Ce 


* DESIGNED WITH ‘, SAME 
CARE AND PREDTRION 
AS DUR WORLD-FA s 

INSTRUMENTS 
+ EST 
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GOOD pins INCREASES Asts OUTPUT AND EFFICIENCY 


LONDON, W.C.2. 


HILIPS LAMPS LIMITED, CENTURY HOUSE, 














SHAFTESBURY AVENUE, 

















INCE THE PIONEER DAYS OF AIRCRAFT 
construction in this country, the firm of John 


Hall has been helping to solve the paint problems 


£.\ 
and 


Lg of the industry. The value of its research ; 
experimental work has been freely recognized by 


the leading aircraft manufacturers. 





This wealth of practical experience is at the disposal of 
aircraft designers to-day, and will be still, when the time 
comes to turn our thoughts from the ‘birds of war’ to the 


ways of peace once more. 


JOHN HALL & SONS 


(BRISTOL & LONDON) LTD 


BRISTOL 





BROADMEAD 
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Greetings 


Daring the rush and 
turmoil of today, let us 
halt tor one moment and 
turn our thoughts to our 
many happy «associations. 
Let us take heart trom the 
linowledge that our present 
struggle and our ultimate 
victory will strengthen 
those ties and bring a truer 
and greater understanding 
in a world at peace. 
Smith's 


(Aircrait Instruments) 
London, N.W.2. 
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Many large industrial and engineering works 
use Schrader Equipment on compressed air 
installations. Quick-Acting Couplers give to 
the airline the flexibility of electricity, while 
Blow Valves are used for providing intermittent 
air blasts on all types of machinery When 
you require a walve for holding or controlling 


air pressure, consult Schrader. Remember, 


* where there’s air, Schrader’s there. 


Schrader 


AIRLINE EQUIPMENT 


To A. SCHRADER’S SON 
(Division of Scovill Manufacturing Co.) 
829, TYBURN ROAD, ERDINGTON 

BIRMINGHAM 74. 


Please send illustrated catalogue of Schrader Quick. 
Acting Couplers, industria! Blow Vaives and Blow Guns 


NAME 
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B. SMITH, No. 70 Squadron —This a n Acrion.—P/(. D. K. Hodge 




















has pl yed as an ait observer sinc I Missinc, Betievep KiLLep iN ACTION 
aT and has participated in sorties, involv E. R. Backhouse; Sgt. M. E. G. Hasting 
ing | $ hours’ flying Throughout | 4. ¥. McC. McCombe; Set. G. Maher 
has | mself . be a highly skilled navig Smith niet: 
tor ar nsistently accurate bomb aimer. On Missinc.—Sat. J. T. Ackroyd; P/O 
day September, 1941, his bombs t I brecht; P/O. V. D. Beaney;: Set. G. H. 8S. Bex 
jest r r storage ship in Benghazi harbou PO. J. D. Berry: Set A. Berry 
Lat pated in two attacks nha newly BR k: Set. M. G Bloom fic Id: P’'O Pp. 
constr etty in the same harbour and su * Se Bradle Set. J. ¢ 
ceed tining five direct hits on the Brown rr “Br 
In a ittack in the same area Sgt. Smith 3 8 B 
score | hits on a wreck which had been os J R 
impr function as a jetty He has also P. A rr har 
tro nemy oil storage tanks by extreme ‘B. Clark: Set 
ur g. This airman has execu ‘I iter 
valua wor throughout le W r 
Air Sct. T. G. EarnsHaw, S.A.AF., N erect dh hay 
Squad rhis 1irman has participates - ‘ - 
nuruer ational sorties both in Ea t Atr A . Dugal a5 
and t MA rn Desert In addition to h —ny ' k. 
$ & 3 V a v Dp - 
’ R. L. Frank 0 
ling On ne casion whils T 
flying 900 feet over Bardia, he succeeded ner, SE SS SS 
Ti r I g ol the utr mr » 
ar fact that he w D. ia , > 
pair frozen hand and that he w Harroy F/O. § Ha 
owing to a breakdown GA. H P/O 
xyger apparatus days < he i esees Set } 
particiy i reconnaissance and, althongh his 1; Sgt. J. St. ¢ yok 
air > su ted to intense ant raft f M.; 8 A. Kir 
whi! t target area, he succeeded in tran ; Lang : 
mit =" valuable information By |! tir : P/O. A 
less nd initiative | set ° 5. R. M 
prais xample M r. G a W . 
Roll of Honour 
4 Wn stry Casualty Communigq No. 9 
i \ Ministry regret to announce the f 
5 alties on various dates The next 
kin | informed 
Royal Air Force : 
Kut s Action (Waite Fiyrinc ry Orrra R. F. Whitton; 
TIONS ACAINST THE Enemy).—Sgt. J. R. Mans Williams; F/O - 
field: § T. L. Panting; Set. G. E. Sully Wood; Sgt. T. P. Woodhous Set. B 
Prev sty Reportep MIssiINc, BEeELievep ng; Fit. Sgt. V. G. Wright 
Kittep «\ AcTion, Now Presumep KILLED IN Mrssinc. Betrevep KILLED on ActTivt 
AcTiox —S R. T. Ainsworth DevTies Ok ON THE GrouND Tueore 


BO Pe ew “>< 








devot t uty and a great entiffisiasm for PREVIOUSLY REPORTED MISSING, 
operat! SUMED KILLED IN ACTION.-—-Sgt. E. P 
DISTINGUISHED FLYING MEDAL D. B. Beverley; Act. Wing Cdr. Birch 
Sgt. A. G. Beate, R.A.P.V.R., No. 151 Squad Sgt. R. S. Browning; Sgt. W. G. Busby; 
ron.—1 uirman has been employed as an air Cheesman; Sgt. E. J. Cook; YO. H 
gunn t ns since January, 1941, and has Fit. Lt. D. T. St. H. Dawes; F/O. K. 
dest tree and damaged several other enemy Set. R. G. Hanson; P/O. LL B. Hewi 
aircra! His last success was one night in Novem- H. E. Hollis; Sgt. C. W. F. D. E. Law 
ber, 1941, when he destroyed a Junkers 88 Set H. M. Macressan; Sgt. J. H. Matthews 
ale at all times shown exceptional! keenness Mills; Sgt. H. T. W. Montgomery; Ss 
and i skill tick; Fit. Lt. B. A. Rogers; P/O. K 
Sgt. A Prince, No. 38 Squadron.—This air P/O. W. McN. Spiers; Act. Fit. Lt. E 
mali pleted many operational sorties, is It. Sgt. J. H. Tranter; Sgt. E. P. ¢ 
volving ral hundred hours’ flying He bas P/O. D. White; F/O. J. N. Whitney 
dist great efficiency and -technical kaow Worthington . 
ledge has often contributed materially t WounpDep oR INJURED tN ACTION 
the ses achieved. His steadiness and 1 Longden; Sgt. L. W. Wade 


ave been most praiseworthy Diep oF Wounpvs ox INsuRIEsS Recervep 











(WutLe ENGAGED ON NON-OPERATIONAL FL 


ING 
ACTION L.A/¢ (Cade Tr. X. Bradbur Act 
tO. N. Cox; A/( K. R. E. Dutt Sgt. D. 
Parr; S¢ I G_  Staniland A/C.2 I rankel 
A C.2 1 NV ilsc 
KILLED ON AcTiVE SERVICE P O. H.R. Baker: 
Sgt. J. M tutterworth; LA/¢ R. H. Carey; 
L.A /¢ A. G. Clay t Set. A. R. Enderby; Set 
W. J. Huth; Cy J. Laxtor L.A/{ i A. la 
Norman Fit. Set LA lich P/O. H. Rose 
C.2 E. ¢ rR Set. O. J. Simmonds; P/O 
R..C. Symes; 8S \ A. Taylor; Sgt. F. H. P 
I Fit. Set. W. Walke Set. D. Winstanley 


PREVIOUSLY RePorTeD MisSsING BELIEVED 
KILLED ON ACTIVE SERVICE Now PresuMep 
KILLED ON AcTive Servi Sst G E. ¢ k; 
Sz P. J. Cross; Sgt. « W. Kerrid 

Wounpep or InsvRED oN AcTIve Servics 

A ( K. S. Archibald; Sgt. EV Sig I 
L.A/C. J. M. Jones; P/O. W. V. Peet; P/O. J. N 
Sander Sct. J. R. Smith; Sgt. C. R. Whitworth 
Diep or Wounps or Insurres RecerveD on 
ACTIVE SERVICE PO. R. R. Clamp: P/O. J. H 
J file; L.A’¢ P. Mct ] 

DieD ON ACTIVE Servic! A/C.2 I J. Baldry; 
A C.2 ¢ -— ell \ t 
A‘C2 R. W. H Cpl. A. J. Regan; A/C.1 D, 


Royal Australian Air Force 


WCUNDED On INJURED \ , H.W 
Foster 

MISSIN BELIEVED KILLED sw ACTION Sgt 
D. M ! i 

MIssiIno.-— 5 “. B 8 J. E. L. Clark; 
Ss J M ( r 5 { \ G Sat 
i I. J. Har 5 I A. H. Hiddlest Sgt 
1. R. McCalman 

MISSING, BELIEVED KILLED ON ACTIVE SERVICE 
Sgt. M. J. Be 

KILLED ON ACTIVE SERVICE P.O. 7 N. D 
B P/O. R. M. ¢ k 5 I ( Horsfall; 
S A. G. Shea; Seg r.G. W ams 


Royal Canadian Air Force 


Wounpep or Insurep tn AcTion.—Set J. E 
W ms 

Ihep or WouNpDs or INJURIES RECEIVED IN 
ACTION POoO.D. MM. W lon 

Missinc, Betitvep KILLED IN ACTION.—Sgt 
F. R. Humphries 

MISSIN« Sg H. Be s J M. B i 
Sg A. T. Bradl Sgt. F. C. B Sg 
Capstick Sxyt K. ¢ Ca s I J. Cunliffe 
Ss Cc. C. Gard Sg 1. L. D. Hasa s 
LR Johnsor Sg t M. Legere P.O. K. B 
McGoun; Set. ¢ A. Mel 1; Set c. Ma al 
P O. A. L. Miller; Sgt. C. 8. O'Brien; Sgt. W. F 
Sellars; Act. F/O. E. L. Shea; P/O. M. K. Sol 


heim; Set. J. H. Stoll 

MISSING, BELIEVED KILLED ON ACTIVE SERVICE. 
Sy D. Chapman; Sgt. J. R. Sullivar 
KILLED ON ACTIVE SERVICE Seg 8. J. Connell; 


- J ! pp ! Ss A G nD P/O 





At one of the air training schools in America where delinquents are made to sit on the landing tee until they are superseded 
by the next customer. 

















SERVICE AVIATION 











M. F 
Lacey 

WOUNDED oR INJURED ON 
Sgt. D. A. Mitchell 
DIED OF WOUNDS oR 


Gibson; Sgt. R. C. Hollingworth; Sgt. P. E 


g 
ACTIVE SERVICE 


INJURIES RECEIVED ON 
( 


ACTIVE SERVICE Sg D Anderson; Sgt 
DPD. A. E. Bremner; Sgt. G. Maclusky 

, T 7 . e 
Royal New Zealand Air Force 
KILLED IN ACTION.—Sgt. ¢ A. G, Dale; Sg 


Il. M. MeCafirey. 


PREVIOUSLY REPORTED MiSSING BELIEVED 


KILLED IN AcTION, Now PRESUMED KILLED IN 
ACTION.—Sgt. 8S. I. Macdonald 

PREVIOUSLY REPORTED Missinc, Now Prt 
SUMED KILLED IN AcTION.—Sgt. N. E. 1 s 
WOUNDED oR INJURED IN ACTION.—Sg I J 
MeNe 

IheD or WoUNDS or ‘INsURIES Rt IvVED IN 
ACTION P/O. D. T. Herr 

MISSING, BELIEVED KILLED N ACTI Sg 
.< McK. G 

MISSIN« s 1 sW B ™ We. G 
Ss \ I Hi Se G. I. War P/O, } 
I P/O. N. FE Mel t 


WouNDED or INJURED wN \C v SERVICE 


he 
African Air Force 


South 
Brand; Air 8 P H. Clar i 


MISSIN 
7 


Royal Air Force 


KILLED IN ACTION (WHILE FLYING IN OPERA 
rionS AGAINST rue ENEMY P/O R E 
Hlu in: FO. M. E. Stay 


PreviousLy ReportTeD MISSING Now PRE 





SUMED KILLED IN ACTION.—S G Allar 
PO. K. Ballas-Anderson; Sg G. ¢ 

Act. W Cd +\} B € D.F A P/O. W 
Rrow Set I PrP. « I 

Conlon; Set A. J. M. Dav Sx A. ¢ t n 
I » M. I n Sz rn « ( Act 
Sqn. Lad dD. ¢ Fr. G lL DPA Ss J. Hick 
botham: Sgt. I J.u Ss ( uu. u } 
Sx ( Hutchinson Ss J Ilu r S 
P S. Huxstep; . Ba J Sgt. } et) 
Sct. P. R. Lanchbe Ss ( E. Lar P/O. P 
Me Milla Set. H. P ; Set. K. ¢ Peek 
Wing ¢ .. BP Sgt. D. A. Ra ¢ 
Sgt. A 1 PO. D. A. Roge Sct. R. F 
Rowley; F. ¢ Sloan Ss: 7.4. 8 l 
Sct. D wnsend; P/O. J. G. BE. W 





PREVIOUSLY 


REPORTED MISSING Now Ri 
roxrTen KILLED IN r 


Action.—P O TL. Bat 





W.A.A.F, Flight Mechanics at work 
on a Hurricane at a training centre. 
These girls will soon be posted to 
squadrons. 


FLIGHT 
































Chinese flying 





WouUNDED of! INJURED IN \ ON ! Sgt 
wu Bohr = Hl. I i: F/o. I s Ss N 
KILLED IN ACTION.—Sgt 
| 


MISSING, BELIEVED 
3 Sgt 








a g Ss R. |} 
I n 5 1. G t 5 1. il Sg l 
] : Ss D. I M S ( l 5 
I I. & I Ss » a 
MISSING.—S em i. A s Iu 
\ F/O. § A DE.M Ss ( I 3 
r/o. G. G. B Sg A. McK. B P.O 
Ww. ¢ ( Be n FO. ¢ ( I RB P.O 
I Bishoy Ss N > PO. D. I VW 
I A I Lt. D B PO. A 
( Hill: 8 r. Cops P/O. J. P. ¢ 
S 5. W. D Ss A. F. D Ss A. A 
Day Sgt. R. Dean; Sg A. R 
E. W. Elkington; Sgt. N. Fentor 
P/O. W. J. 1 S 
S K. Harwood-S Sz +) 
1. A. Jenkins; PO. HL. J 
s Ww. ¢ Lees; P/O. J. I 
I 1; Sgt. ¢ A. MeGarv s 
S I A. Main; 8S F. W. Manne 
M 1; Sg B. J. M Sz K. M s 
D. | \ N ’ Ss ”% P P’O 
( i J. Picker rl I ( ry me PF 
Db Ss DRP s DRI 
S . a a ;@ D. R B PO 
hi B P R Set J Ss ( 
\ l » Ss s D.F«A 8 “ ! ~ j 
9 A. 8 PO. } I Ss Sc ( 
s D.ELM Sgt. P. H. 8 Ss E. -R 
5 PG I Ss R I 
I Sct Ss ! Poo kK M I 
Ss HW. YN rs; § .. W P/O. ( 
\\ Sct. G. I \W ! 
TISSING BELIEVED KILLED ON ACTIVE SER 
Wiki ENGAGED ON OPERATIONAI 
1ING DUTIES OR ON TH ( UND THROUG 
EeNeMY ACTION rit. S J. Ca I Ss G.A 
K ip on A VE SER\ I Ss. B 
> KB. B Ss K. B \ I . BE. M 
( PO. Oo. D s Lb. I 
D L.A R. Hl. W. Dix; 5 G. D. H. D n 
L.A /4 ~ Foulg ( W H. | 
L.A/¢ E. N. « N. } e; P/O. H. L H 
s W. Hole Set. N. L. H se P/O. C. I 
llorw 1; Sg } R. J p; LA/¢ R. Kenne 
Dawsor s R. ¢ L.A. R. M : 
A s Ldr. 8. T DFA F/O. H. 8 
Me ws; LAS R. Mu Sct. R. O. Newbury; 
ro. D. WH. N Sg ij M. O LA/C. C. ¢ 
Pate n; Se ii. D. Perrin; L.A/C. D. C. Ross; 
P/O. J. R. & L.A/C W. J. V. Samuel; P/O 
R. O. Sear igh; L.A/C. A. J. Se Act. F/O 
I Stokes; L.A/( F. Watkins; I Lt. D. E 
W ss Pn. Lt. &. P. 6. W ; Sgt. M. T. G 


W j n; A/( 2 A. G. Wilsor 


PREVIOUSLY REPORTED MISSING BELIEVED 
KILLED ON ACTIVE SERVICE, NOW PRESUMED 
KILLED ON ACTIVE SERVICE A/C.1 W. T. Guil 

M. Ware 
INJURED ON ACTIVE Service.— 


Wor NDI D OR 
G. I 





S 2. Adler; P/O. N. P. W. Conquer; Sgt 
I W S. Cross; Sgt. J. H. Gray: L.A/C. J. Green 
wood; L.A/C. F. G. A. R Sgt. A. Roffe 
L.A/C. J. R. Whittaker 

DIED oF RECEIVED ON 


WounpDs or INJURIES 

Service.—Set. C. C. Crozier 

SERVIC eE.—A/C.1 W. L 
al Sgt 


ACTIVE 


DieD ON ACTIVE Atter; 





F/O. C. ©. O. Bermingham; Sgt. A. Davis; A/C.2 
W. Dean; A/C.2 H. F. East; A/C.2 W. J. Elliott; 
Act. Sgt. S. Ferguson; Cpl. J. H. Fountain; A/C.1 
8. Gawthroup; L.A/C. H. George; A/C.1 D. P. V 
Gibb; L.A/C. A. McD. Graham; A/C.2 J. A. 


cadets who are undergoing 20 weeks’ 
Field, Arizona. 














training at Thunderbird 


il 1 L.A rR. W. H L.A ( A. E 
il Sct. B. |r A H. J. James: 
Ast G. J L.A/C. F. M. Joh Cpl. 
Hi. K L.A/¢ > 2 l Cy Ss. PB 
McA A ( R. A. MacQ A ( F. @ 
Malir A ( W 1. O A/¢ I. A 
P 3 3 Sg A. T. P Cy r. B t; 
A/C.1l ¢ rR t A/( me 5 Ru j; 
L.A/¢ 1 Selw F/O A W Steve ( 

A. D. Stokes; A/¢ E. 1 r; LA‘ D. W. F 
Wedderbu A/¢ H. E. WI ; LA/( L. 
Willi Aso F. 2 A/C.l E. @ 
Winnard; A/C.2 R. W 


l 
PREVIOUSLY REPORTED MISSING Now 
\ { 





PORTED SAFE Se G. Mee Sct. J. M 
PREVIOUSLY REPORTED MISSING Now 
PORTED PRISONER OF WA Set. R. ( I L; 


A/C.l A. Zelbard 


Royal Australian Air Force 


KILLED IN ACTION.—Sg 1. H. Stirr 
PREVIOUSLY MISSING BELIEVED 


REPORTED 
KILLED IN ACTION, Now PresumMep KILLED Ww 
i ‘ 


ACTION L.A ‘( r. D. B Cy 

MISSIN«¢ BELIEVED KILLED Mw AC 5 
H Cur Ss \\ A il : 

MISSING S Ss P O. J. Mae 

' s ( r s Pp Sat 

N 1 WwW 

NILLED ON ACTIV 5 5 rW.D 
5 HW. cu 

Diep ON ACTIN 5 ‘ L.A se F W. Bid 


, } 
Royal Canad lan 


KILL ) N AcT s PO A \ 
l USI i ' MISSIN N £ 
» KILLE! \ 5 i 5 
MiSs 3 pA I \ Fit 
I Pp s DW DEM 
MISSING 5 . 2 S bro 
rie. W. i IB Sat. ( N. B 
l I ( B P.O . 2 ( 5 
H. R. ¢ bs) I J. Hazle 8 F. T 
James; S W. R. La P/O. Cc. T. 1 5 
G A. I F/O. I. W. O : 8 jG 
Smit! Set. H. FE Ste F/O. ¢ A.B 
Wallace; P/O. J. ¢ W 3s G. Y s. 


KILLED ON 
Sgt. L. H. P 


T 7 “ - 

Royal New Zealand Air Force 

PREVIOUSLY REPORTED MISSING, Now PRE 

SUMED KILLED IN ACTION.—Fit. Lt. N. W ms. 
D.F 


MISSING 


ACTIVE SERVICE Sct. W. L. I 


BELIEVED KILLED IN ACTION.—Sgt 





r. R. Mur ‘ 
MISSING —Set. H. McL. Macdonald; Sgt. J. § 
Parry; Sgt. E. B te M. Robertson; P/O. L. W 
Stevenson 


KILLED ON ACTIVE SERVICcE.—Sgt. K 


South African Air “sie 


ACTION.—2/Lt. A. W. Alder 


KILLED IN 7 
INJURED IN AcTION.—Air Set 


WOUNDED oR 
r. Langton 


MISSING.—2/Lt. J. N. Murphy. 


KILLED ON ACTIVE SERVICE.—2/Lt. E. R. Smyth 
Indian Air Force 
KILLED on AcTIVE Service.—P/O. H. C. Mebts 
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HELLERMANN ELECTRIC LTD., GOODTRIC WORKS, OXFORD. Oxford 2403 






















We Draw Our Own Wires . 
CHISWELL WIRE CO. rg, 
nN nN = 


THE MODERN 
ND SPEEDY WAY 
USE oe 


ERSIN 
MULTICORE 


THE SOLDER WIRE 
WITH 3 CORES OF 
NON - CORROSIVE 
ERSIN FLUX 











tto. S 
SANDOWN ROAD = 
WATFORD 


Telegrams : **Resilastic,’’ Watford / 
Telephone : Watford 4216/7 



















Avoids Dry Joints 

Increases Electrical Efficiency of Joints 

Speedily makes Sound Joints on 

Dirty or Oxidised Su: faces 

Always Correct Proportions ot Flux 

and Solder 

No Additional Flux Required 

Low Melting Point 

(190° C. ior 60/40 alloy 

Approved by Air Ministry & G.P.O, 

@ All-British and acknowl: dged by the 
Leading Manufacturers to be the 
finest Cored Solder in the world 

FREE Two informative publications or 


soldering have been issued by Multicors 
Solders Ltd. Executives are invited to send 


© 00 © 6007 ..°f 
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OR DRAWINGS 
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/ y FULLY A.I.D. APPROVED 








VA 
ANY 
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j “ Nair for copies and a free sampie of Multicore 
/ Sa ae Solder . 
FF, RELIABLE DELIVERY MULTICORE SOLDERS LTD. BUSH HOUSE, LONDON, W.C2 
Tel. TEMple Bar 5583/4 




















Rate 3/- per line, minimum 6/- per paragraph. 





Notes cannot be traced if lost in transit. Box Nos.—the wo: 
000, c/o Flight ’’ must be paid for and 1/- added for re 


Publ Co., Lid. rset House, Stamford St. 
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post Friday. No responsibility taken for matters arising from clerical 


Special i: 
Auctions, Contracts, Patents, Legal and Official Notices, Public 
Announcements, Tenders, 4.- per line, minimum 8/- per paragraph. 
t Situations Wanted advts. 3d. per word, minimum 4/-. Press day ist 
or printers’ errors. We retain right to — or withdraw copy. 
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This unique handbook 


tion, including Aeronautical 


Engineering Aercnautica! European dealers in and exporters of new an 


“WO PASS—NO FEE” TAFF Checking and Job Costing 














ing repairs under Barimar Money-back 


148. Telegrams: Bariquamar, Walgreen, L 









| 
| cator distances; conversion sealcs, including n 
| teet to 20,000 fect, 3/-. 
\ ACLEAN Perspex Roller Parallcl Rule, 
“ tracks or course from 00@ deg. to 360 
1 glance without calculation; entirely novel, 
ind extremely manceuvrable, 30 


ee 5m 


8-9 BISHOP'S CRT., A P 


CHANCERY LA avautTe 
> : ms ; : 
me RR * PERSPECTIVES. | slirect from sol manufacturers, The London r¢ 
. / late Mfg. Co., Ltd., Zylo Works, Brighton, 7 














| 
- »_ Transparent Pocket  Identifi 


“Flying 







j} and the Fleet Air Arm, size 22}in. x 14 ‘in 


House, Stamford St., London, 8.E 


SITUATIONS VACANT 
ay Chief Clerk for C.F.1.’s Office; «¢ 
lin 


full details. 





light 


sulting Engineers and Merchants; the biggest 


Placa, London, W.1 apply or write bB.1.E.T. (Dept. M.5),.17, Str 


| | ARIMAR is ready to push ahead with all weld training until successful. 


| . eo . 5 7 r “ . 
| g é r ar 3 ac 
antee, at Barimar House, 22-24, Peterborough Road, 
Fulham, London, 8.W.6. (A.1.D. Air Ministry Ref. 
No. 105/40). RENown 2147-8. Night Calls: RENown 


Trade Mork Bavrimar Branches in Birmingham, Manchester, 
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LET OUR REPRESENTATIVE CALL ON YOU WRITE | the above patent and ensuring its practical working SUITS. Hem 
WINGET LTD ROCHESTER in Great Britain.—Inquiries to Singer, Ehlert, stern | (} lined, fe 
KENT & Carlberg, Steger Building, Chicago, Illinois. {4173 Sa a pcagy 
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cation (Purchase Tax Included.) 

Charts; of British Airerait, 1/6 post free; ot 
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Engi ring Opportuni- . AIRCRAFT FOR SALE 
a” aniline aaae tae PV 8, SHACKLETON, Ltd., 175, Piccadilly, Lon 
Coursesoftechnicalinstruc- don, W.1. Regent 2448. Aeronautical Con is full of great possibilities ‘o every 


Student. There is no better Aero. 
d used nautical Training than that furnished 
by The T.1.G.B. which has enabled 


Design, Aero Engines, Aerial veroplanes ; C.1.F. quotations to British Empire ports. hi ; 

Navigation, Ground Engin- : _ CAR HIRE SERVICE a , -* ,2 5 ~- ow ~ Sey A 

cers’ Licences, A.F.R.Ae.S., ‘ELF-DRIVE Hire Service. Only 65/- week. and is fie Ruomdindiion of Toe asl 

A.M.L.Mecb.E..R.A.F.Matbs., W Jubilee Garage, Harlesden. WIL. 4077. {4112 Acrensutical Society y 

Ae. e. CONSULTANTS AND ENGINEERS : ; : 
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approved by the Roya 4 Agents, associated with R. MALCOLM, Ltd., 

Aeronautical Society and Aircraft Metal Workers. Enquiries invited.—601, T.1.G.B. STUDENTS HAVE GAINED 
WE GUARANTEE Bath Road, Slough, Bucks. Tel.: Slough 23231 
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‘ Time 

A copy of this highly informa Ss Recorders (all makes) for quick cash sale; - . ‘ e 

tive handbook and other litera- exceptional condition.—Box 7020, c/o Flight. [0040 in The Royal Aeronautical Society’s Examin. 
ture _ will be sent on request ULLS New Dunlop, Michelin, Goodyears, ete. ; tion (A.F.R.Ae.S.). 
FREE and post free while stocks also your own tyres remoulded as new.—Write, 

last. stating size, or -“ at oe. Rub! - Co hoe » 173, Write TO-DAY for “ The Engineer’s Guide » 
INSTITUTE F Shaftesbury Ave., W.C.2. "Phone: Tem, 1747. [0173 Success ’? —Free— containing the world’s wide 
BRITISH s 0 PILUTS and Observers (R.A.F.). Special rapid choice of engineering and aeronautical coure~ 
ENGINEERING TECHNOLOGY home study courses in the essential branches over 200 — including Aeronautical Engineering 
306. Shak-speare House, 17-19 Stratford ot Mathematics.—For full details of this scheme Aircraft Design ; Aeroplane Structures ; Airerah 
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- SPACING RINGS 


{o the specific requirements of our cus!a 72/3. 


ate @ Bar Repetition Products 


made specially to Air 
25 Ministry Requirements 





MCC and REPETITION LT? 


POOL LANE, LANGLEY, BIRMINGHAM. 


SMALL SHACKLES 





Makers of all types 
of repetition 
products from the 
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REMOVES 
HIGH 
TEMPERATURE 
STOVED 
ENAMEL 
CELLULOSE 
WITH LEAD FILLER 
FRENCH POLISH 
VARNISH 
& THIN COATS OF 
NL BM Ee). | 3 
APPLICATION 


r generous support 
is urgently needed 


Please send a Donation to 
R RIVERDALE or 
RAM T. RUMBLE 
orary Secretary 
JEVOLENT FUND 
- LONDON, S.W.1 
3? be mode poy- 
ae @ the Reyeot he force > Benes lent Fund. 











QUICKSTRYP CHEMICAL CO. LTD. | 
29 22, Wilton Street, Bradford. 


We deal exclosely » Parnt Removers Ask for dex riptive leafe 
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Vy ANTED, Ground Engineer, A.C. or A.B.C.D.X 
licensed for D.H. 84, 89 Majors Sixes; state 
age, experience, salary, when free.— Box 6953, Flight 
| EQUIRED by Aircraft Factory in West of Eng 
land, keen and energetic man to assist in 
organising new department for Service tool require 
ments, and subsequently to take control.—Reply 
Box 7469, c/o Flight. [ale 
GYLECTRICAL Manufacturers, E.L.M.A. member 
v require able man with suitable electrical and 


allied training and experience to handle electric 


| discharge industrial lighting in Lancashire; war 


effort work Repiy to Box 7588, c/o Flight 
Re IRED Immediately, for repair and 
tenance organisation, chief inspector, 
approved, or first class ground engineer, A, B, 
D, X licences, preferably with repair and mainten 
ance experience on fighter aircraft; East Midlands 
Reply Box 7589, c/o Flight. [4180 
THYECHNICAL Writer Wanted Immediately to 
Prepare Intelligible Assembly and Dismantling 
Details for Important Aircraft Instruction Books 


ability to read blueprints essential; some practical | 


engineering eXpertence an advantage: permanent 
Applications (in confidence), Box 7587, co Flight 
NXECUTIVE Staff for Overseas. Important new 
4 factories engaged on manufacture of aircraft 
require urgently Chief Inspector, Chief Cost Accoun 
tant, Chief Storekeeper and Chief Progress Engineer 
Good salaries and allowances paid to suitable men 
who must be capable of accepting full responsibility 
in their Départments and willing to travel without 
family. Only men of proved capacity in similar 
posts in aireraft factories in Great Britain will b 
considered. Please write, giving full details of ex 
perience and training, copies of references, present 
salary and when free to proceed abroad.—Applica 
tions, which will be treated in strict contidencs 
should be sent to Central Register, Queen Annes 
Chambers, 41, Tothill Strect S.W.1, and quote 
C.R.2056. 4172 

SITUATIONS WANTED 

oe Manager Requires Situation; used to a 
\ bran “le of aircraft and airscrew productior 
including inspection and control of stall; year 
experience W rite tox 7586, c/o Flight i! 

TRAINING AND TUITION 

EFERRED R.A.F. Candidates! Personal posta 

| tuition in navigation by ex-R.A.F. Navigato 

6d. per lesson; details 8.a.e Sox 7289. 
WORK WANTED 

NAPSTAN Lathe Work up to tin. Required by 
( Modern Machine Shop; all §=electric new 
machines A.I.D. Pt. 1 approved; also drilling wort 
up to jin. capacity.—Box 7475, c/o Flight. 1159 
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Aeronautical 
Draughtsmen 


in Great Demand 
MEN AND YOUTHS 


There is an insatiable 
demand for Aero, Jig and 
Tool, etc., Draughts- 
men and Inspectors 
So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex- 
perience who are able 
io prepare neat apd 
accurate drawings. 


QUALIFY AT HOME—IN SPARE TIME 


After brief intensely interesting study—under- 
taken at home in your spare tme—YOVU can 
secure an attractive and interesting post as 
Aero-draughtsman. Numerous vacancies are 
also available in Electrical, Mechanical, etc., 
branches of Draughtsmanship and Inspection 


sseeeeeeees FREE GUIDE ---00e0-0-5 


The Free Guide contains 124 pages 
of information of the greatest import- 
ance to those seeking such success com- 
pelling qualifications as A.M.1.Mech.E., 
A Ae.S., A.M.1.P.E., AMLLEE,, ctc. 
also R.A.F. “Entry Maths tc.), together 
with particulars of our remarkable 
Guarantee ol 
SUCCESS—OR NO FEE 

Write now for your copy of this remarkable 
publicatior it may well prove to be the 
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weccecoess (UrniNg Poin’ in your care eeeeeeene 


NATIONAL INSTITUTE OF 
ENGINEERING 
(Dept. 427), 148-150, HOLBORN, E.C.! 


(South Africa Branch E.C.S.A., P.O. Box 8417 
Johcnnesburg.) 











te FOREMOST FOR 

RELIABILITY IN QUALITY 
STRENGTH AND LIGHTNESS 
SIMPLICITY IN CONSTRUCTION. 


JI. HABERSHON ESONS LID, 


HOLMES PILis, 


ROTHERHAM. 





EN E for SAFETY 


RUBBER WORKS LID 
AIRCRAFT SECTION 





INVENTORS 


We continually seek new inventions and products in all 

branches of industry for development and production by 

the manufacturing Companies of the Simmonds Group 
throughout the world. 


SIMMONDS DEVELOPMENT CORPORATION LIMITED, 
BUSH HOUSE, W.C.2. 








METALWORK AND COMPANY LIMITED ' 
PRESSINGS CTA e ay «Mild & Stainless Steels 


Telephone: Larkswood 44// 


SHEET \ 
PLATE WORK 








<ponive KEL <ASON sour : <ueyY ae he ‘ 
s no Lae ET Br a aa 
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Provide Your Own Entertainment with AL 


AaRNeNs @e! 


Werld 16mm. SOUND FILMS 


Famous Stars— : : ; ' 
650 Titles. Many R.A.F. Stations are equipped with 16mm. Sound Film projection equip- 
ment which can, in most cases, be made available for showing entertainment films. 


Full particulars from G. B. EQUIPMENTS LTD., 16mm. Department, WOODCHESTER, Nr. STROUD, GLO3. 
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troyers, machine tools, the design stagé 
etc. Technical advice 
Catalogue n at the service 


° 
request. XK users. 
4? 
¢ 
f 


ws, MOLLART ENGINEERING CO. LTE 
KINGSTON BY-PASS, SURBITON, SURRE! 
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JAMES BOOTH & COMPANY © LIMITED 


BIRMINGHAM, 7 Telegrams: BOOTH biRMINGHAM. 
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BRITAIN’S POWER 


“BRISTOL” BEAUFORT 
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